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Figure 1 Treatment by molecules of example 21 at 50 mg/kg mean

results of 4 experiments
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Figure 2 Treatment by molecules of example 48 at 100 mg/kg
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HYDROXYPHENYL DERIVATIVES AND
BIOLOGICAL APPLICATIONS THEREOF

This application is a continuation of application Ser. No.
12/226,281 (Issued as U.S. Pat. No. 8,722,746), filed Oct. 14,
2008 (published as US 2010-0041658 A1), which is a U.S.
national phase of International Application No. PCT/IB2007/
002127, filed Apr. 16, 2007, which designated the U.S. and
claims priority to EP 06290611.0, filed Apr. 14, 2006, the
entire contents of each of which are hereby incorporated by
reference.

The invention relates to hydroxyphenyl derivatives and a
process for making the same. It also relates to the biological
applications thereof, particularly as anti-bacterial and/or anti-
parasites agents.

The invention more particularly relates to Triclosan deriva-
tives. Triclosan (TCL) 5-chloro-2-(2,4-dichloro-phenoxy)-
phenol (A) is a broad-spectrum biocide that has been in use
for over 30 years, mainly as a component of antimicrobial
wash products in health-care settings, of formula (A)

)

OH Cl

Cl Cl

More recently, Triclosan has found extensive use in con-
sumer products such as toothpaste, mouthwashes, deodor-
ants, hand soaps, and lotions. It is also incorporated in chil-
dren’s toys, cutting boards, and the plastic film used to wrap
meat products. Until recently, it was thought that Triclosan,
being a small hydrophobic molecule, was absorbed via dif-
fusion into the bacterial cell wall and that unspecific disrup-
tion of the cell wall was the mechanism by which Triclosan
exhibited its antibacterial activity. However, the first evidence
that Triclosan inhibits fatty acid biosynthesis came when a
strain of E. coli resistant to Triclosan was isolated, and the
resistance was mapped to the fabl gene which codes for the £.
coli trans enoyl-acyl carrier protein reductase (ENR). Fatty
acid biosynthesis in bacteria is essential to the production of
a number of lipid-containing components including the cell
membrane. The bacterial fatty acid synthase system (FASII)
utilizes discrete monofunctional enzymes that operate in con-
junction with acyl carrier protein (ACP)-associated sub-
strates. Mammalian fatty acid synthase (FASI) differs from
FASII in that lipid biosynthesis is mediated by a single mul-
tifunctional enzyme-ACP complex. The differences in
prokaryote and eukaryote fatty acid biosynthesis offer an
attractive opportunity for selective FASII inhibition. Fabl is
an enoyl-ACP reductase that catalyzes the ultimate and rate-
limiting step of the chain elongation process of FASII. The
reaction involves the conjugate reduction of an enoyl-ACP to
the corresponding acyl-ACP using the cofactor NAD(P)H as
a hydride source.

Subsequently, extensive biochemical and structural studies
have been performed to substantiate Triclosan as a specific E.
coli Fabl inhibitor. Two ENR isoforms, FabK and FabL, have
been discovered in the gram-positive bacteria, Streptococcus
preumoniae and Bacillus subtilis, respectively. FabK is resis-
tant to Triclosan, whereas FablL is reversibly inhibited by
Triclosan. Triclosan also directly inhibits the Fabl from Sta-
phylococcus aureus, Haemophilus influenzae, the ENR from
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2
Mycobacterium tuberculosis, InhA, and the ENR from Plas-
modium falciparum, the malarial parasite.

Since the discovery of Fabl as the bacterial target of Tri-
closan, several specific inhibitors not structurally related to
TCL have been reported, few of them displaying antibacterial
activities.

Some analogues of Triclosan itself have been described in
separate chemo-enzymatic studies of the Triclosan mode of
action against Fabl. Especially, the antibacterial activity of
several 2-hydroxydiphenyl ethers hexachlorophene and 2-hy-
droxydiphenylmethanes as well as 5-alkylated, -fluorinated
or -formylated derivatives have been determined. On the
other hand, before the discovery of the potent inhibition of
Fabl by TCL, some modifications of the dichlorophenol part
of TCL were also reported. For instance broad spectrum, but
non specific antibacterial and antifungal derivatives were
reported by introducing a pyridine instead of a phenyl ring.

In contrast to TCL, which displays a broad spectrum bio-
cidal effect with no distinction between microorganisms, new
TCL derivatives that would target only the microorganisms
which carry the Fabl enzyme such as S. aureus or E. coli
would be selective antibacterial or antiparasitic agents of
interest with no antibacterial effect or selective pressure
against other bacterial species.

The inventors have found that specific substitutions of
hydroxyphenyl derivatives having triclosan basic structure
lead to derivatives that surprisingly display a selective and
narrow spectrum of activity against relevant pathogens, par-
ticularly bacteria or parasites.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1. Treatment by molecules of example 21 at 50 mg/kg
mean results of 4 experiments.

FIG. 2. Treatment by molecules of example 48 at 100
mg/kg mean results of 4 experiments.

An object of the invention is then to provide new substi-
tuted hydroxyphenyl derivatives which selectively inhibit the
growth of bacteria carrying Fab enzymes such as Fabl, FabL,
FabK, InhA.

Another object of the invention is to provide a process for
the synthesis of said derivatives.

Still another object is to take advantage of the biological
properties of said molecules to provide means, i.e. pharma-
ceutical compositions and methods, particularly useful for
treating microbial infections.

The hydroxyphenyl derivatives of the invention have for-
mula (A)

)

Z,

Z,

wherein
R1 is aryl, heterocycle, aliphatic heterocycle, cycloalkyl,
all having one or several cycles, alkyl, all substituted or
not by one or several R identical or different, selected in
the group comprising, H, alkyl, alkenyl, alkynyl, aryl,
heterocycle, aliphatic heterocycle, fluoro-alkyl, halo-
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gen, COOH, CO,R,, COR,, CONR_R,, OCOR,, CN,
OR,, aryloxy NR,R,, CR,—NOR,, NR,_-aryl,
NR_,COR,, NR,COOR,, OCONR_R,, NR,CONR,R,
SR,, SO,R,, SO,NR_R,, NR,SO,R,, NR,C(S)NR,R_,

R2 is aryl, aryloxy, heterocycle, aliphatic heterocycle,
cycloalkyl, all having one or several cycles, H, alkyl,
alkenyl, alkynyl, halogen, fluoro-alkyl, fluoro-alkenyl,
OCF,, OCHF,, NR_R,, CO,R,, COR,, OR,, CON-
RR,, CR,—NOR,, SR,

all being substituted or not by one or several R, identical or
different, being such as above defined,

R, and R_, identical or different, being H or as above
defined with respect to R,

two adjacent R, or two adjacent R, and/or R,, and/or R
optionally forming together a cycle

X=OorS

Y represents C(O)R, CO(O)R, C(S)R, C(S)OR, C(O)NR,,
R,, phosphate, P(O)(OR),, CH,OR, or any labile group
which may act as a prodrug to regenerate the free phenol,

71,72, 73, identical or different, are halogen or H, and the
pharmaceutically acceptable salts, the organic and min-
eral salts, as well as the racemic derivatives and each
unique non racemic derivatives, in case the derivatives of
formula (A) have one or more chiral centers, both the cis
(Z) and trans (E) isomers in case the derivatives of for-
mula (A) have unsaturated carbon=carbon double
bonds, both forms of tautomers in cases the derivatives
of formula (A) may exist in tautomeric forms, provided
that with respect to formula (A), when R2 is H, C1 to
C26 alkyl substituted or not by OH, NH2, SH, halo or
CO,H or OR, SR, NHR, COOR, COR, CONHR,
SO,NHR, R being H, C1 to C26 substituted or not by
OH, NH,, SH, halo or CO,H; Y—H; X—0, 721,72 73
are H; and R1 is a group of formula,

T
§T2
|

Ts 2T
Ty

if T1 and TS are independently N or C—R, R being H, methyl,
ethyl, halo, then
either
T2 or T4 are different from CH or N,
or
T3 is different from N or C—R, wherein R represent H,
methyl, ethyl, halo, nitro, hydroxy, amino, amido or a
methyl or an ethyl group substituted with halo, nitro,
hydroxy, amino, amido;
if T2 and T4 are independently CH or N, then
either
T1 or TS are different from N or C—R, R being H, Me,
ethyl, halo,
or
T3 is different from N or C—R, wherein R represent H,
methyl, ethyl, halo, nitro, hydroxy, amino, amido or a
methyl or an ethyl group substituted with halo, nitro,
hydroxy, amino, amido;
if T3 represent N or C—R, wherein R represent H, methyl,
ethyl, halo, nitro, hydroxy, amino, amido or a methyl or an
ethyl group substituted with halo, nitro, hydroxy, amino,
amido; then.
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either
T1 or TS are different from N or C—R, R being H, Me,
ethyl, halo,
or

T2 or T4 are different from CH or N.

When R1 is an heterocycle and more specifically a pyri-
dine, the invention also includes the N-oxide form.

“Alkyl” as applied herein means an optionally substituted
alkyl group and preferably methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl and t-butyl, pentyl, n-pentyl, isopentyl, neo-
pentyl, hexyl and octyl.

“Alkoxy” and “thioalkyl” mean any O or S atom substi-
tuted by a substituted or not alkyl group.

“Aryloxy”, “thioaryl”, “NH-aryl” mean any O, S, N sub-
stituted by a substituted or not aryl, or heterocyclic group.

“Aryl” (or “Ar”) means phenyl or naphtyl optionally sub-
stituted by R.

“Alkenyl” and “alkynyl” mean optionally substituted
C—C or C=C groups.

“Halogen” or “halo” means F, Cl, Br, and 1.

“Aliphatic heterocycle” or “heterocycle” indicates an
optionally substituted five or six membered monocyclic ring,
or a nine or ten-membered bicyclic ring containing one to
three heteroatoms chosen from the group of nitrogen, oxygen
and sulfur, which are stable and available by conventional
chemical synthesis. [llustrative heterocycles are for example
selected in the group comprising benzofuryl, benzimidazolyl,
benzopyranyl, benzothienyl, furyl, imidazolyl, indolinyl,
morpholinyl, piperidinyl, piperazinyl, pyrrolyl, pyrrolidinyl,
tetrahydropyridinyl, pyridinyl, thiazolyl, thienyl, quinolinyl,
isoquinolinyl, and tetra- and perhydro-quinolinyl and iso-
quinolinyl, pyrazinyl, pyrazidinyl, triazinyl, purine, indolyl,
indazolyl, pyrimidinyl, pyridonyl, oxazolyl, tetrahydropyra-
nyl, tetrahydrofuranyl.

The invention more particularly relates to hydroxyphenyl
derivatives having formula (I)

@

Z,

R2

Z,

wherein
R1 is phenyl or a 6 membered monocyclic nitrogenous
heteroaryl of formula

74,75, 76, 77 and 78 independently are C or N with a
maximum of three N, R1 being possibly substituted by 1
to 3R identical or different, R being selected from the
group comprising H, C, -C, alkyl, C,-Cy alkenyl, C,-Cq
alkynyl, 5 or 6 membered monocyclic heteroaryl or ali-
phatic heterocycle containing 1 to 3 heteroatoms
selected from N, O and S, COOR_,, COR,,, CONR R,
OCOR,, CN, OR,_, NR_R,, CR,—NOR,, NR,COR,,
NR,COOR,, OCONR,R,, NR,CONR,R_ SR,
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SO,R,, SO,NR_R,, NR,SO,R, and NR,C(S)NR,R_,
all being possibly substituted by R', or R is C, -C,, fluoro-
alkyl, or R is fluor when R1 is phenyl, or R is halogeno
when R1 is nitrogenous heteroaryl,

R2 is phenyl, C,-C, alkyl, C,-C, alkenyl, C,-C, alkynyl,
C,-fluoro-alkyl, C,-C, fluoro-alkenyl, OR,, SR, all
being possibly substituted by 1 to 3 identical or different
R,

R,, R, and R, identical or different, are selected from the
group consisting of H, C,-C; alkyl, C,-C; alkenyl,
C,-Cg alkynyl, phenyl, heteroaryl and aliphatic hetero-
cycle as defined above for R2, the heteroaryl and the
heterocycle being possibly formed with the carbon and
nitrogen atoms to which R , R, and R, are linked,

R' is selected from the group comprising heteroaryl and
aliphatic heterocycle as defined above for R2,
C,-Cqalkyl, CH,CO,R", CO,R", COR", CONR"R",
OCOR", OR", NR"R", NR"COR™, NR"COOR'",
OCONR"R"™, NR"CONR"R™, NR"SO,R", SO,R",
NR"SO,R™, halogen and CN, R" and R", identical or
different, are H, C,-Cy alkyl or form together a 4 to 6
membered heterocycle with 1 to 3 heteroatoms selected
from N, O and S,

Y represents H or a labile chemical group able to regener-
ate in vivo the free phenol selected from the group con-
sisting of C(O)R,, C(O)OR,,, C(O)NR ,, R, P(O)(OH),,
and COCHR NR,R_,

71 and 73, identical or different, are halogen or H,

72 is fluor or H,

provided that

either Z2 is fluor and all the other definitions are as defined
above,

or 76 is a carbon atom substituted by R as defined above, R
being different from H, alkyl, halogen, NH,, OH,
CONH, or fluoro alkyl and all the other definitions are as
defined above,

or Z4 or 75, or 77 or Z8 are carbon atoms substituted by
NR_R, or OR, being different from H and all the other
definitions are as defined above,

or 75, or 77, is a carbon atom substituted by R, R being
different from H and all the other definitions are as
defined above,

or R2 is a C,-Cy alkyl-heteroaryl radical or a C,-Cg alkyl-
OR,, and all the other definitions are as defined above,

and the pharmaceutically acceptable organic and mineral
salts, as well as the racemic derivatives and each unique non
racemic derivatives, in case the derivatives of formula (I) have
one or more chiral centers, both the cis (Z) and trans (E)
isomers in cases the derivatives of formula (I) have unsatur-
ated carbon=carbon double bonds, and any N-oxide form of
the derivatives.

In formula I:

“C,-C4 alkyl” as applied herein means linear, branched or
cyclic hydrocarbon groups having 1 to 8 carbon atoms pref-
erably methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl
and t-butyl, pentyl, n-pentyl, isopentyl, neopentyl, hexyl,
octyl, cyclopropyl cyclobutyl, cyclopentyl, cyclohexyl;

“C,-Cq alkenyl and “C,-Cg alkynyl” as applied herein
means linear, branched or cyclic hydrocarbon groups of 2 to
8 carbon atoms, having at least one double bond or one triple
bond and preferably, ethenyl, propenyl, butenyl, cyclohex-
enyl, ethynyl, propargyl, butynyl;

“C,-C, fluoro alkyl and C,-C, alkenyl” means a C,-C,
alkyl or C,-C, alkenyl group substituted by 1 to 7 fluorine
atoms.

“Halogen” means F, Cl, Br, and I;
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“Heteroaryl” and “Aliphatic Heterocycle” as applied
herein means a 5-10 membered aromatic or non-aromatic
mono or bicyclic ring, containing at least one heteroatom
selected from N, O and S. Illustrative heterocycles are for
example selected in the group comprising benzofuryl, benz-
imidazolyl, benzopyranyl, benzothienyl, furyl, imidazolyl,
indolinyl, azetidinyl, morpholinyl, piperidinyl, piperazinyl,
oxazolidinyl, pyrrolyl, pyrrolidinyl, pyrazolyl, tetrahydropy-
ridinyl, pyridinyl, thiazolyl, thienyl, quinolinyl, isoquinoli-
nyl, and tetra- and perhydro-quinolinyl and isoquinolinyl,
pyrazinyl, pyrazidinyl, triazinyl, triazolyl, tetrazolyl, indolyl,
indazolyl, pyrimidinyl, pyridonyl, oxazolyl, isoxazolyl,
isothienyl, quinazolinyl, oxadiazolyl, thiadiazolyl, phtalim-
idyl.

“C,-Cy alkyl-heteroaryl” means a C,-Cg alkyl such as
above defined substituted with one heteroaryl group such as
above defined.

“C,-Cq alkyl-OR,” means a C,-C; alkyl such as above
defined substituted with one OR, group such as above
defined, OR , being different from OH.

According to a first family, the invention particularly
relates to derivatives of formula (I) wherein R1 is a 6-mem-
bered monocyclic heteroaryl group such as above defined.
Preferably, the nitrogeneous heteroaryl with one or 3 nitrogen
atoms is selected in the group comprising a pyridine, a pyri-
midine, a pyridazine, a pyrazine or a triazine.

In particularly preferred derivatives of said first family, R1
is a substituted heteroaryl group such as above defined.

Advantageously, the nitrogeneous heteroaryl group is sub-
stituted by one or several substituents selected in the group
comprising F, COR,, OR, NR,R,, alkynyl, SO,R,,
NR_SO,Rb, SO,NR R,, NR COOR, and CR,—NOR,.

According to a second family, the invention particularly
relates to derivatives of formula (I) wherein R1 is a phenyl
group.

Particularly preferred derivatives of said second family are
substituted by one or several substituents selected in the
group comprising F, COR,, OR,,, NR_R,, alkynyl, SO,R,
NR_SO,R,, SO,NR R,, NR,COOR, and CR_—NOR,.

Ina preferred embodiment, in the above defined derivatives
of said first and/or second family, Z2 is fluor. The fluorine
atom being advantageously positioned in para of the OH
group of compound of formula I when Y=H to prevent the in
vitro or in vivo oxidation of the phenolic compound into the
corresponding quinone.

According to another embodiment, Z6 is a carbon atom
substituted by R as defined above, R being different from H,
alkyl, halogen, NH,, OH, CONH,, or fluoro alkyl and all the
other definitions are as defined with respect to formula ().

According to still another preferred embodiment, 74 or 7.5,
or Z7 or 78, are carbon atoms substituted by NR_R, or OR ,,
OR, being different from OH and all the other definitions are
as defined with respect to formula ().

In a further embodiment, Z5 or Z7 is a carbon atom sub-
stituted by R, R being different from H and all the other
definitions are as defined with respect to formula (I).

According to an other embodiment family, the invention
particularly relates to derivatives of formula (I) wherein, R2 is
aC,-Cgalkyl-heteroaryl or a C,-Cgalkyl-OR ,, OR , being dif-
ferent from OH.

In a more preferred embodiment, Y represents H.

Also included in this invention are compounds in which Y
is different from H, Y being a labile chemical group able to
regenerate in vivo the free phenol compounds of formula I
with Y being H such C(O)R,, C(O)OR,, C(O)NR_, C(O)
NR_R,, P(O)(OH),, COCHR NR,R_
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It will be understood that the above defined embodiment
can be used in combination with any one of the other defined
embodiments.

The invention also relates to a process for making the above
defined derivatives.

In a first embodiment of the invention, said process com-
prises the steps of
a) reacting with AR1, a phenol derivative of formula (II)

an

Z

wherein R1, R2 and Z1, Z2, 73 are as above defined, R3
represents an alkyl group, and A is a reactive group such
as an halogen or a nitro capable of reacting with the OH
group of (II) under basic conditions known to the one
skilled in the art to give a derivative of formula (III)

(1)
R3

7 ORI

R2 7

Z,

b) reacting the protected phenol derivative of formula (III)
with any suitable Lewis acid for example BBr; or BCI3,
under conditions to give the desired derivatives of formula
.

To obtain derivatives wherein R2 represents a functional
group, the desired function is introduced prior removal of R3.
Alternatively, the derivatives of formula (I) are advanta-

geously obtained from the protected phenols of formula (II)

by introducing a R4 group different from R3=alkyl which can

be smoothly remove in a non restrictive manner by hydroge-
nation, acidic conditions or treatment with fluoride deriva-

tives to generate compound of formula (I) according to a

process comprising:

a) reacting the protected phenol derivative of formula (II)
with TosCl under conditions to give a derivative of for-
mula (IV)

av)

Z, OTos

R2 VA

Z,
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b) reacting the derivative of formula (IV) with any suitable
Lewis acid such as BBr;, BCl; under appropriate con-
ditions to give a derivative of formula (V)

OH
7, OTos
R2 7
7z
¢) treating the derivative of formula (V) under basic or
acidic conditions, to introduce R4, R4 being a protecting
group different from a linear alkyl, such as benzyl,

BOM, SEM, MOM, MEM, TBDMS, THP or analogs,
resulting in a derivative of formula (VI),

R4
O/
7, OTos
RrR2 Z3
7z

d) reacting said derivative of formula (VI) under appropri-
ate conditions, to obtain the removal of Tosyl group,
resulting in of a derivative of formula (VII)

R4
o~
7 OH
R2 7
Z
e) reacting the derivative of formula (VII) thus obtained

with AR1 such as above defined to obtain a compound of
formula (IIT")

o _ R4
7 O\ .
R2 Z;
Z,
and

f) deprotecting the phenol group to obtain the desired
derivative of formula (I) with Y representing H, wherein
R2 is functionalized if desired as above mentioned,
optionally from derivative of formula (VI).

V)

VD

(VID)

(I
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According to a second embodiment, compounds of for-
mula (I) with Z2=F can be obtained according to the follow-
ing synthetic scheme 1 by a process comprising:

a) reacting the bromophenol of formula (VIII) first with
ARI1 such as above defined and a base to generate a
derivative of formula (IX); then reacting derivatives of
formula (IX) with a suitable palladium catalyst with its
ligands, chosen from the group, as non restrictive
examples of Pd(PPh,), or Pd(dppf)Cl,.DCM, a suitable
base such as potassium carbonate or cesium carbonate
and R2B, R2 being as above defined and B being a
boronic ester residue to obtain the derivatives of formula

X):

Scheme 1:
R3
O/
OH
AR1
e
CH3CN
Br or DMF
Base
F
VI
R3
O/
0) Pd catalyst, base
SR1 =
~N L0
B R2_ /OH
Br | B
or
(0]
F OH
X
R3
O/
O
~ R1
R2
F
X

or alternatively,

b) compound of formula (VIII) is protected with a benzyl
group prior to be reacted with a palladium catalyst in the
presence of a base and a boronic reactant of formula
R2B, such as defined above, to generate the benzylated
derivative (X1I), debenzylation with palladium on char-
coal and hydrogen generates the free phenol (XII) which
is then reacted with AR1 according to step the process
described above to generates derivatives of formula (X)

Scheme 2:
R3
O/
OH
BnBr, K,CO3
_—m
CH3CN, 80° C.

Br

F

VIII
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-continued
R2
O,
3 Sp— R2_OH
o~ | B
(6]
OH
OBn
Base
Pd catalyst
Br
F
R3
o~
OBn  Pd/C,
H,
E —
R2
F
XI
R3 R3
o” o~
OH OR,
AR1
—
Base
R2 R2
F F
XII X
¢) finally, compounds of formula (X) are dealkylated using
Boron tribromide to generate derivatives of formula (1)
according to scheme 3.
Scheme 3:

BBr;3, Diclhloromethane

R3
O/
O.
\Rl
-78° C. to -20° C.
R2
F
X

OH
R1

R2

According to a third embodiment, the invention also com-
prises a process wherein a compound of formula (XIII), cor-
responding to compounds of formula (II1),(VI),(VI),(X) or
(D) in which R2 is vinyl and R5 is R3 or R4 as above defined
or H, is reduced by hydrogenation with palladium on charcoal
(according to scheme 4) to give the R2=ethyl compound
derivative (XIV), corresponding to compounds of formula
IID,(VD,(VID),(X) or (I) which can be further deprotected
according to the above process when R5=R3 or R4.
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Scheme 4:
RS
O/
O
\Rl H,, Pd/C (20%)
_—m
F
X
RS
O/
O.
~ R1

F
X

According to a fourth embodiment, the process of the
invention for making a compound of formula (I) consists of
converting, derivatives of formula I in which Y—H advanta-
geously by methods known by one skilled of the art into a
compound in which Y is C(O)R,, CO(O)R,,, C(O)NR, R,
P(O)(OH),, and COCHR _NR,R_.

As illustrated by the examples given hereinafter, the above
disclosed phenol derivatives of the invention have valuable
biological properties.

They are particularly useful as antibacterial agents having
a selective spectrum of activity in vitro against standard bac-
terial strains which are used to screen for activity against
pathogenic bacteria. Notably, the derivatives of the present
invention show a high activity against bacteria carrying Fab
enzymes such as Fabl, Fabl, FabK, InhA. Particularly
against Staphyloccus aureus including multiresistant strains,
Escherichia coli, Helicobacter pylori and also bacteria such
as Mycobacterium tuberculosis carrying homologous Fab
enzymes such as InhA or other organisms such as Plasmo-
dium falciparum. Said derivatives are then particularly suit-
able as active principle of drugs.

The invention thus also relates to compositions comprising
a phenol derivative of formula (I) such as above defined for
use as drug.

It also relates to pharmaceutical compositions comprising
a phenol derivative of formula (I) such as above defined in
combination with a pharmaceutically acceptable carrier.

Said pharmaceutical compositions are formulated to be
administered under oral, injectable, parental routes, with
doses appropriate for the patient to be treated.

The compositions of the invention may conveniently be
presented in unit dosage form and may be prepared by any
methods well known in the art of pharmacy. The amount of
active ingredient which can be combined with a carrier mate-
rial to produce a single dosage form will generally be that
amount of the compound which produces a therapeutic effect.

A suitable daily dose of the compounds of the invention
will be that amount of the compound that is the lowest dose
effective to produce a therapeutic effect. Generally, topical,
intravenous and subcutaneous doses of the compositions of
this invention for a patient, when used for the indicated
effects, will range from about 0.0001 to about 100 mg per
kilogram of body weight per day, given in one or several doses
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administered separately at appropriate intervals throughout
the day, optionally, in unit dosage forms.

Said compositions are particularly useful to treat human or
animal infections by microbial pathogens such as E. coli, H.
pylori or S. aureus or M. tuberculosis and parasites such as
Plasmodium falciparum.

Said compositions are also useful in multitherapy, in com-
bination with other drugs, for example with antibiotics.

The invention also relates to a method of treatment of
microbial infections which comprises administering to a
patient in need thereof an efficient amount of a pharmaceuti-
cal composition such as above defined.

Other characteristics and advantages of the invention are
given in the examples hereafter wherein it is referred to FIGS.
1 and 2, which represent, the protection of mice against the
lethal effect of bacterial multiplication.

SYNTHESIS OF EXAMPLE COMPOUNDS

Proton nuclear magnetic resonance (‘"H NMR) spectra
were recorded at either 300 or 400 MHz, and chemical shifts
are reported in parts per million (8) downfield from the inter-
nal standard tetramethylsilane (TMS). Abbreviations for
NMR data are as follows: s=singlet, d=doublet, t=triplet,
g=quadruplet, qt=quintuplet, se=sextuplet, m=multiplet,
dd=doublet of doublets, dt=doublet of triplets, br=broad. J
indicates the NMR coupling constant measured in Hertz.
CDCl, is deuteriochloroform, DMSO-d® is hexadeuteriodim-
ethylsulfoxide, and CD,0D is tetradeuteriomethanol. Mass
spectra were obtained using either electrospray (ESI) or
atmospheric pressure photoionization (APPI) techniques.
Analtech Silica Gel GF and E. Merck Silica Gel 60 F-254 thin
layer plates were used for thin layer chromatography. Flash
chromatography was carried out on Flashsmartpack car-
tridge, irregular silica 40-60 um or spherical silica 20-40 pm

TLC refers to thin layer chromatography, MS refers to
mass spectra, HPLC refers to high pressure liquid chroma-
tography, NMR refers to nuclear magnetic resonance, APT
refers to attached proton test, HSQC refers to heteronuclear
single quantum correlation, NOESY refers to nuclear Over-
hauser enhancement spectroscopy.

Certain reagents and radical groups are abbreviated herein
are abbreviated herein. t-Bu refers to the tertiary butyl radical,
Boc refers to the t-butyloxycarbonyl radical, Ph refers to the
phenyl radical, Cbz refers to the benzyloxycarbonyl radical,
Bn refers to the benzyl radical, Me refers to methyl, Et refers
to ethyl, Ac refers to acetyl, Nph refers to 1- or 2-naphthyl and
cHex refers to cyclohexyl. DCC refers to dicyclohexylcarbo-
diimide, DMAP refers to 4-dimethylaminopyridine, EDC
refers to 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide,
hydrochloride, HOBt refers to 1-hydroxybenzotriazole, THF
refers to tetrahydrofuran, DIEA refers to diisopropylethy-
lamine, DEAD refers to diethyl azodicarboxylate, PPh, refers
to triphenylphosphine, DIAD refers to diisopropyl azodicar-
boxylate, DME refers to dimethoxyethane, DMF refers to
dimethylformamide, NBS refers to N-bromosuccinimide,
Pd/C refers to a palladium on carbon catalyst, PPA refers to
polyphosphoric acid, DPPA refers to diphenylphosphoryl
azide, BOP refers to benzotriazol-1-yloxy-tris(dimethyl-
amino)phosphonium hexafluorophosphate, TEA refers to tri-
ethylamine, TFA refers to trifluoroacetic acid, PCC refers to
pyridinium chlorochromate, TBAF refers to tetrabutyl
ammonium fluoride, Tos refers to Tosyl and TosCl refers to
tosyl Chloride, BOM refers to p-methoxybenzyl, MOM
refers to methoxy-methyl, MEM refers to methoxy-ethoxym-
ethyl, SEM refers to trimethyl-silyl-ethoxymethyl, THP
refers to tetrahydropyranyl, TSI refers to triethylsilyl,
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TBDMS refers to tButyl-dimethyl-silyl, DCM refers to
dichloromethane, CAN refers to acetonitrile, Pet ether refers
to petroleum ether.

EXAMPLE 1

2-[(3-amino-6-chloropyridin-2-yl)oxy]-5-propylphe-
nol

a) 2-chloro-6-(2-methoxy-4-propylphenoxy)pyridin-
3-amine (A) and 6-chloro-2-(2-methoxy-4-propy-
Iphenoxy)pyridin-3-amine (B)

e N ci
o Z NO,
K,COyDMF

OH

2) Hy, PA/C, THF
O/
o N c
/\/©/ \{I +
Z NIL
A
O/
o N C
1Ty
N A
B

To a suspension of K,CO; (2.4 mmol; 331 mg) in anhy-
drous DMF (1 mL) under argon, was added 2-methoxy-4-
propylphenol (1 mmol; 0.16 ml) followed by 2.6-Dichloro-
3-nitropyridine (1 mmol; 176 mg). The reaction mixture was
stirred at 40° C. over 48H. After quenching with NaOH (0.1N;
3 mL), the mixture was extracted with ethyl acetate (3*3 mL).
Combined organic phases were dried over Na,SO,, concen-
trated in vacuo, to give a yellow solid (480 mg; 1.49 mmol;
74%), used without further purification. 240 mg of that solid
(0.75 mmol) were dissolved in THF (3 mL) under argon.
Palladium on activated carbon (50 mg) was added then the
reaction was flushed twice with hydrogen, then left to stir
overnight. The reaction mixture was then filtered on celite,
and then rinsed with ethyl acetate (3*5 mL), to give a mixture
of regioisomers. After purification by preparative TLC
(dichloromethane), the regioisomers were isolated as light
yellow oils. (A: 40 mg, 0.14 mmol, B: 30 mg, 0.1 mmol,
global yield: 32%)

A:"HNMR (CDCls) d (ppm): 7.08 (d, 1H, ]=8.3 Hz); 6.97
(d, 1H, I=7.9 Hz); 6.76 (m, 2H);

6.59 (d, 1H,J=8.5Hz); 2.59 (t,2H, J=7.6 Hz); 1.65 (se, 2H,
J=7.4 Hz); 0.98 (1, 3H, J=7.2 Hz).

B: 'H NMR (CDCL,) 8 (ppm): 7.6 (d, 1H, 1=7.9 Hz); 6.98
(d, 1H, I=7.9 Hz); 6.79 (m, 3H);
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14
2.59 (t, 2H, J=7.6 Hz); 1.67 (se, 2H, J=7.4 Hz); 0.97 (t, 3H,
J=7.2 Hz).

b) 2-[(3-amino-6-chloropyridin-2-yl)oxy|-5-propy-

Iphenol
o
0 N a BB
| x CH,Cl,
N 7
OH
0 N cl
[
LN 7

To a solution of 6-chloro-2-(2-methoxy-4-propyl phe-
noxy)pyridin-3-amine (0.1 mmol; 30 mg) under argon, in
dichloromethane (2 mL.), cooled to —78° C., was added BBr;
(0.5 mmol; 0.5 mL) dropwise. The reaction mixture was
allowed to stir for 5 hr, with gradual warming to -20° C. At
-20° C., the reaction was hydrolysed with saturated NH,,Cl1 (4
ml), extracted with dichoromethane (3*10 ml.). Combined
organic phases dried over Na,SO,, concentrated in vacuo, to
give the desired product as a light brown solid without further
purification (27 mg; 0.1 mmol; 97%).

'HNMR (CDCl,) 8 (ppm): 7.06 (d, 1H, J=8.0 Hz); 6.99 (d,
1H, J=8.2 Hz); 6.89 (m, 2H); 6.69 (d, 1H, J=8.1 Hz); 2.52 1,
2H,J=7.7Hz); 1.64 (se, 2H, J=7.5Hz), 0.93 (1,3H, J=7.4 Hz).

EXAMPLE 2

2-[(5-amino-6-chloropyridin-2-yl)oxy]-5-propylphe-
nol

o
O N Cl
Nﬁj X
A NH,
oH
O N Cl
/\/©/ \ﬂji
A NI,

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 2-chloro-6-(2-methoxy-4-propylphenoxy)pyri-
din-3-amine (0.14 mmol; 40 mg) the title compound (30 mg;

0.11 mmol; 77%). was prepared without any purification as a
light brown solid.

B Br3
e —

CILCl,
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"HNMR (CDCL,) 8 (ppm): 7.13 (d, 1H, J=8.4 Hz), 6.94 (d,
1H, =8.2 Hz); 6.88 (s, 1H); 6.74 (d, 1H, I=8.4 Hz); 6.66 (d.
1H, J=8.2 Hz); 2.52 (1, 2H, I=7.6 Hz), 1.63 (se, 2H, I=7.5 Hz);
0.95 (t, 3H, 1=7.3 Hz).

EXAMPLE 3
5-ethyl-2-[(6-fluoropyridin-2-yl)oxy|phenol

a) 2-(4-ethyl-2-methoxyphenoxy)-6-fluoropyridine

o
E N, F
oH = NaH
DMSO
s
o
(0] N, F
| x
F

To a suspension of NaH (1.2 mmol; 50 mg) in anhydrous
DMSO (1 mL) under argon, was added 4-ethyl-2-methox-
yphenol (1 mmol; 152.2 mg) followed by 2,6-difluoropyri-
dine (1 mmol; 0.1 ml). The reaction mixture was stirred at
120° C. overnight. After quenching with NaOH (0.1N; 3 mL),
the mixture was extracted with dichloromethane (3*5 mL).
Combined organic phases were dried over Na,SO,, concen-
trated in vacuo, to give the title compound as a light yellow oil
(250 mg; 1 mmol; 100%), used without further purification.

MS(ES): m/e 248 (M+H)™.

b) 5-ethyl-2-[(6-fluoropyridin-2-yl)oxy]phenol

o
o N F BBr;
| X CH,Cl,
/
o)

H
o) N, F
|\
SoR o

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 2-(4-ethyl-2-methoxyphenoxy)-6-fluoropyri-
dine (250 mg, 1 mmol) the title compound (80 mg, 34%) was
prepared as a white solid after purification by flash chroma-
tography on silica gel (gradient dichloromethane/methanol).

MS(ES): m/e 234 (M+H)*

'HNMR (CDCl,) 8 (ppm): 7.77 (q, 1H, J1=7.9 Hz, J2=8.0
Hz); 7.01 (d, 1H, J=8.2 Hz); 6.92 (d, 1H, J=1.9 Hz); 6.75 (1d,
2H, J1=8.2 Hz, J2=2.0 Hz); 6.64 (dd, 1H, J1=7.9 Hz, J2=2.4
Hz); 2.62 (q, 2H, J1=7.6 Hz, ]2=7.6 Hz); 1.23 (t, 3H, J=7.6
Hz).
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Alternatively compound of example 3 can be synthesized
starting from 2-Benzyloxy-4-ethyl-phenol instead of 4-ethyl-

2-methoxyphenol according to the following procedure:

c)
4-ethyl-2-hydroxyphenyl-4-methylbenzenesulfonate

BBr3;
—_—

CH,ClL
b’

O/ O
i
O—=S
i < >
O
OH O
i
O

a') To a solution of 2-methoxy-4-ethylphenol (26.3 mmol;
4.0 g), Nal (5.25 mmol; 788 mg), and K,CO; (28.9 mmol;
3.98 g), under argon, in acetonitrile (20 mL) was added tosyl
chloride (27.6 mmol; 5.24 g). The reaction mixture was
stirred at 70° C. for 30 hr, then quenched with NaOH (0.1N;
50 mL), and extracted with ethyl acetate (3*20 mL). Com-
bined organic phases were washed with saturated NaHCO,
sat. (50 mL) then water (50 mL), dried over MgSO,, and
concentrated in vacuo. The crude was recristallized in cyclo-
hexane (10 mL) to yield abrown oil (5.53 g; 18.1 mmol; 68%)
engaged without further purification in step b'.

b") To a solution of 5 g of Toluene-4-sulfonic acid 4-ethyl-
2-methoxy-phenyl ester (16.3 mmol), under argon, in dichlo-
romethane (15 mL), cooled to -78° C., was added BBr; (35
mmol; 35 mL) dropwise. The reaction mixture was allowed to
stir for 6 hr, with gradual warming to -20° C. At -78° C., the
reaction was hydrolysed with saturated NH,Cl (30 mL),
extracted with dichoromethane (2*10 mL). Combined
organic phases were washed with 100 ml of saturated
NaHCO;, dried over Na,SO,, concentrated in vacuo, the title
compound (1.97 g; 41%) was obtained as a colourless oil,
after purification on silica gel (dichloromethane/cyclohex-
ane: gradient).

'"HNMR (CDCl,) § (ppm): 7.76 (d, 2H, J=8.1 Hz); 7.34 (d,
2H,7

7.9 Hz); 6.84 (s, 1H); 6.65 (d, 1H, I=8.4 Hz); 6.58 (d, 1H,

J=6.8Hz); 5.86 (s1, 1H); 2.56 (q, 2H, J=7.6 Hz); 2.46 (s,
3H); 1.18 (t, 3H, J=7.6 Hz).

d) 2-(benzyloxy)-4-ethylphenyl-4-methylbenzene-
sulfonate
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K>CO3
Br Nar
Acetone

To a solution of 4-ethyl-2-hydroxyphenyl-4-methylbenze-
nesulfonate (5§ mmol; 1.46 g) under argon, in acetone (10
mL), were added K,CO; (6 mmol; 0.83 g), Nal (1 mmol; 0.15
g), and benzylbromide (5.5 mmol; 0.65 mL). The reaction
was stirred at 40° C. for 5 hr. The reaction mixture was
concentrated then hydrolysed with NH,Cl sat. (10 mL) and
extracted with ethyl acetate (3*5 mL). Combined organic
phases were washed with saturated NaHCO; (10 mL), dried
over Na,SO,, concentrated. The residue was purified onssilica
gel (dichloromethane/cyclohexane: gradient) to yield the title
compound as a clear oil (1.68 g; 4.39 mmol; 87%).

'H NMR (CDCL,) & (ppm): 7.69 (d, 2H, 1=8.3 Hz); 7.34
(m, SH); 7.11 (m, 3H); 6.74 (m, 2H); 4.87 (s, 2H); 2.59 (q, 2H,
J=7.6 Hz); 2.37 (s, 3H); 1.19 (t, 3H, J=7.6 Hz).

e) 2-Benzyloxy-4-ethyl-phenol

Mg
—_—
MeOH

OH

To a solution of 2-(benzyloxy)-4-ethylphenyl-4-methyl-
benzenesulfonate methylbenzenesulfonate (0.26 mmol; 100
mg) under argon, in methanol (2 mL.), was added magnesium
(2.61 mmol; 0.63 g). The reaction was stirred at room tem-
perature overnight. The reaction mixture was hydrolysed
with HCl IN (3 mL) and extracted with ethyl acetate (3*5
mL). Combined organic phases were washed with saturated
NaHCO; (10 mL), dried over

w
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Na,SO,, concentrated. The residue was purified with pre-
parative TLC (dichloromethane/cyclohexane: 9/1) to yield
the title compound as a yellow o0il (48 mg; 0.21 mmol; 80%).

MS (ES) m/e 229 (M+H)*

'H NMR (CDCl,) § (ppm): 7.43 (m, 5H); 6.90 (d, 1H,
J=8.0 Hz); 6.82 (s, 1H); 6.75 (d, 1H, J=8.0 Hz); 5.55 (s, 1H);
5.12 (s, 2H); 2.61 (q, 2H, J=7.6 Hz); 1.25 (t, 3H, J=7.6 Hz).

f)
2-[2-(benzyloxy)-4-ethylphenoxy|-6-fluoropyridine

K>CO3
—_—
CH;CN

F N, F
x
n
U
OH
(6]
O N, F
| x
\/©/ U

To a suspension of K,CO; (0.25 mmol; 35 mg) in anhy-
drous acetonitrile (2 mL) under argon, was added 2-Benzy-
loxy-4-ethyl-phenol (48 mg; 0.21 mmol) followed by 2,6-
difluoropyridine (100 pL; 1.10 mmol). The reaction mixture
was stirred at 80° C. overnight.

Concentrated under argon, washed with NH,CI (0.1N; 3
mL), the mixture was extracted with ethyl acetate (3*3 mL).
Combined organic phases were washed with NaHCO; dried
over MgSO,,, concentrated in vacuo, to give the title product
as a light oil (28.5 mg; 42%)), after purification by preparative
TLC (cyclohexane/ethyl acetate: 9/1).

'H NMR (CDCl;) & (ppm): 7.70 (q, 1H, 1=8.0 Hz); 7.27
(m, 3H); 7.17 (d, 2H, J=5.8 Hz); 7.11 (d, 1H, J=8.0 Hz); 6.90
(s, 1H); 6.86 (d, 1H, J=8.1 Hz); 6.73 (d, 1H, J=7.5 Hz); 6.56
(dd, 1H, J, =7.8 Hz, 1,=2.4 Hz); 5.06 (s, 2H); 2.66 (q, 2H,
J=7.6 Hz); 1.27 (1, 3H, J=7.6 Hz).

g) 5-ethyl-2-[(6-fluoropyridin-2-yl)oxy|phenol
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-continued
OH
O N F
| S
Z

2-[2-(benzyloxy)-4-ethylphenoxy]-6-fluoropyridine (28
mg; 0.09 mmol) was dissolved in ethanol (4 mL), under
argon. Palladium on charcoal (4 mg; 0.02 mmol) was added
and the reaction was flushed twice with hydrogen, then left to
stir overnight at room temperature. The reaction mixture was
filtered on celite, then rinsed with methanol (3*3 mL.). Con-
centration yielded a white solid (25 mg; 98%) of title com-
pound.

MS (ES) m/e 234 (M+H)*.
EXAMPLE 4

2-[(6-fluoropyridin-2-yl)oxy]-5-{2-[(6-fluoropyri-
din-2-yl)oxy]ethyl}phenol

a) 2-fluoro-6-(4-{2-[(6-fluoropyridin-2-yl)oxy]
ethyl}-2-methoxyphenoxy)pyridine

F \O
O N, F
N o P

To a suspension of KOH (2 mmol; 112 mg) in anhydrous
DMF (1 mL) under argon, was added 4-(2-hydroxyethyl)-2-
methoxyphenol (1 mmol; 168 mg) followed by 2,6-Difluo-
ropyridine (1 mmol; 0.1 ml). The reaction mixture was stirred
at 110° C. for 20 h.

After quenching with NaOH (0.1N; 3 mL), the mixture was
extracted with ethyl acetate (3*5 mL). Combined organic
phases were dried over Na,SO,, concentrated in vacuo, to
give a clear 0il (50 mg; 0.14 mmol; 28%), after purification by

flash chromatography on silica gel (gradient cylohexane/
dichloromethane). MS(ES): m/e 359 (M+H)*

b) 2-[(6-fluoropyridin-2-yl)oxy]-5-{2-[(6-fluoropyri-
din-2-yl)oxy]ethyl}phenol

\O
o N F  BBn
—_—
Z N | o~ CH,CL
\ /

O
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-continued

Ay O|N\F
\| /

O

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 2-fluoro-6-(4-{12-[(6-fluoropyridin-2-yl)oxy]
ethyl}-2-methoxyphenoxy)pyridine (50 mg, 0.14 mmol) the
title compound (20 mg, 30%) was prepared as a white solid
after purification by preparative TLC (dichloromethane/
methanol—9/1).

MS(ES): m/e 234 (M+H)™.

'HNMR (CDCl,) b (ppm): 7.76 (q, 1H, J1=7.9 Hz, J]2=8.0
Hz);7.62 (q, 1H,J1=8.3 Hz, 12=7.99); 7.02 (m, 2H); 6.83 (dd,
1H,J1=8.2Hz, J2=2.0Hz); 6.76 (d, 1H, J1=7.8 Hz); 6.65 (dd,
1H, J1=7.7 Hz, J2=1.8 Hz); 6.59 (dd, 1H, J1=8.0 Hz, J2=1.1
Hz); 6.45 (dd, 1H, J1=7.7 Hz, J2=2.1 Hz); 6.09 (s, 1H); 4.47
(t, 2H, J=6.9 Hz); 3.03 (t, 2H, J=6.9 Hz).

EXAMPLE 5
2-[(6-fluoropyridin-2-yl)oxy]-5-propylphenol

a) 2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine

F oH
NOON /\/Kji T
| 0
. F

F

I\i\
o F
o

According to the procedure of example 4 (a) except sub-
stituting 4-(2-hydroxyethyl)-2-methoxyphenol for 2-meth-
oxy-4-propylphenol (2.1 mmol; 0.34 mL) the title compound
(449 mg; 86%) was prepared as a white solid, after purifica-
tion by silica gel chromatography (gradient cyclohexane/
dichloromethane).

MS (ES) m/e 262 (M+H)*

b) 2-[(6-fluoropyridin-2-yl)oxy]-5-propylphenol

F
N X
| BBr;
—_—
o F CH,Cl,
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-continued
F
N
o 7
OH

To a solution of 2-fluoro-6-(2-methoxy-4-propylphenoxy)
pyridine (1.7 mmol; 449 mg) under argon, in dichlo-
romethane (1.5 mL), cooled to -78° C., was added BBr; (17
mmol; 1M in CH,Cl,; 17 mL). The reaction mixture was
allowed to stir overnight, with gradual heating to room tem-
perature. At -20° C., the reaction was hydrolysed with satu-
rated NH,C1 (3 mL), extracted with ethyl acetate (3*10 mL).
Combined organic phases were dried over MgSO,,, concen-
trated in vacuo. The residue was chromatographed on silica
gel (gradient cyclohexane/dichloromethane) to give the
desired product as a white solid (160 mg; 0.65 mmol; 38%).

MS (ES) m/e 248 (M+H)*

NMR'H (CDCl,) 8 (ppm): 7.78 (q, 1H, J=8 Hz); 7.02 (d,
1H, J=8.4 Hz); 6.92 (d, 1H, J=2 Hz); 6.76 (ta, 2H, J=9.2 Hz),
6.65 (dd, 1H, J,=8 Hz, J,=2.4 Hz); 2.58 (t, 2H, J=7.6 Hz),
1.67 (s, 2H, J=7.6 Hz); 0.98 (t, 3H, ]=7.2 Hz).

Alternatively compound of example 5 can be synthesized
starting from the 2-(benzyloxy)-4-propylphenol instead of
-methoxy-4-propylphenol using the same protocol as
example 3 step f) and g).

Synthesis of 2-(benzyloxy)-4-propylphenol

a) 2-methoxy-4-propylphenyl
4-methylbenzenesulfonate

TsCl
OH —

(€]
ll
O—=S
|
(6]

To a solution of 2-methoxy-4-propylphenol (10.0 mmol;
1.6 mL), Nal (1.0 mmol; 150 mg), and K,CO; (11.0 mmol;
1.52 g), under argon, in acetonitrile (20 mL) was added tosyl
chloride (10.5 mmol; 2.0 g). The reaction mixture was stirred
at 70° C. for 36 hr, then quenched with NaOH (0.1N; 3 mL),
and extracted with ethyl acetate (2*10 mL). Combined
organic phases were washed with saturated NaHCO, sat. (5
ml), dried over MgSQO,, concentrated in vacuo. The crude
was chromatographed on silica gel (gradient cyclohexane/
dichloromethane) to yield the desired compound as a clear oil
(2.13 g; 6.6 mmol; 66%).

MS (ES) m/e 321 (M+H)*
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NMR'H (CDCL) § (ppm): 7.77 (d, 2H, 1=8.2 Hz); 7.31 (d,
2H, J=8.0 Hz); 7.03 (d, 1H, J=8.2 Hz); 6.70 (m, 2H); 3.57 (s,
3H); 2.54 (1, 2H, J=7.7 Hz); 2.46 (s, 3H); 1.63 (se, 2H, I=7.6
Hz); 0.95 (t, 31, J=7.3 Hz).

b) 2-hydroxy-4-propylphenyl
4-methylbenzenesulfonate

O
O—Q BBI‘3
I CH,CL
O
OH O
l
O0—=S
|

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 2-methoxy-4-propylphenyl 4-methylbenzene-
sulfonate (64 mg, 0.2 mmol), the title compound (40 mg;
65%) was prepared as a clear oil, after purification by silica
gel  chromatography  (gradient cyclohexane/dichlo-
romethane).

MS (ES) m/e 305 (M-H)~

NMR'H (CDCl,) § (ppm): 7.80 (d, 2H, J=8.3 Hz); 7.37 (d,
2H, J=8.1 Hz); 6.85 (s, 1H); 6.71 (d, 1H, J=8.3 Hz); 6.60 (d,
1H, J=8.3 Hz); 6.11 (s, 1H); 2.53 (t, 2H, J=7.6 Hz); 2.50 (s,
3H); 1.63 (se, 2H, J=7.5 Hz); 0.95 (t, 3H, J=7.3 Hz).

¢) 2-(benzyloxy)-4-propylphenyl
4-methylbenzenesulfonate

To a solution of 2-hydroxy-4-propylphenyl 4-methylben-
zenesulfonate (0.11 mmol; 33 mg) under argon, in acetone
(0.2 mL), were added K,CO; (0.13 mmol; 18 mg), Nal (0.02
mmol; 3 mg), and benzylbromide (0.12 mmol; 0.015 mL).
The reaction was stirred at 40° C. for 5 hr. The reaction
mixture was then hydrolysed with NH,CI sat. (3 mL) and
extracted with ethyl acetate (3*5S mL). Combined organic
phases were washed with saturated NaHCO,; (3 mL), dried
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over MgSO,, concentrated. The residue was purified by pre-
parative TLC (dichloromethane) to yield the title compound
as a clear oil (28 mg; 0.07 mmol; 64%).

MS (ES) m/e 397 (M+H)*

NMR'H (CDCl,) 8 (ppm): 7.71 (d, 2H, J=8.1 Hz); 7.34 (m,
5H);7.12(d,3H, J=8.3 Hz); 6.74 (s, 2H); 4.88 (s, 2H); 2.54 (t,
2H, J=7.6 Hz); 2.39 (s, 3H); 1.61 (se, 2H, I=7.4 Hz); 0.92 (t,
3H, I=7.3 Hz).

d) 2-(benzyloxy)-4-propylphenol

OH

To a solution of 2-(benzyloxy)-4-propylphenyl 4-methyl-
benzenesulfonate (0.07 mmol; 28 mg) under argon, in a mix-
ture of ethanol (0.2 mL) and water (0.1 mL), was added KOH
(0.09 mmol; 5 mg). The reaction was refluxed for 1 hr, then
hydrolysed with NH,Cl sat. (3 mL), and extracted with ethyl
acetate (3*5 mL). Combined organic phases were washed
with saturated NaHCO,; (3 mL), dried over MgSO,,, concen-
trated. The residue was purified by preparative TLC (cyclo-
hexane/dichloromethane) to yield the title compound as a
clear oil (16 mg; 0.06 mmol; 86%).

MS (ES) m/e 243 (M+H)*

NMR'H (CDCl,) 8 (ppm): 7.41 (m, 5H); 6.87 (d, 1H, I=8.0
Hz); 6.79 (s, 1H); 6.71 (d, 1H, J=8.0 Hz); 5.51 (s, 1H); 5.11 (s,
2H); 2.53 (t, 2H, J=7.6 Hz); 1.61 (se, 2H, J=7.5 Hz); 0.94 (t,
3H, I=7.3 Hz).

EXAMPLE 6
2-[(6-chloropyridin-2-yl)oxy]-5-propylphenol

a) 2-chloro-6-(2-methoxy-4-propylphenoxy)pyridine

cl

I\i\
o e a
0

24

According to the procedure of example 5 (a) except sub-
stituting  2,6-difluoropyridine for 2,6-dichlororopyridine
(296 mg, 2 mmol), the title compound (450 mg; 81%) was
prepared as a clear oil, after purification by silica gel chro-

5 matography (gradient cyclohexane/ethyl acetate).

MS (ES) m/e 278 (M+H)*

b) 2-[(6-chloropyridin-2-yl)oxy]-5-propylphenol
10

Cl

15 N

20
OH

According to the procedure of example 5 (b), except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine
for 2-chloro-6-(2-methoxy-4-propylphenoxy)pyridine (450
mg, 1.62 mmol), the title compound (148 mg; 35%) was
prepared as white solid after purification by silica gel chro-
matography (gradient cyclohexane/ethyl acetate).

MS (ES) m/e 264 (M+H)*

NMR'H (CD,0D) 8 (ppm): 7.70 (t, 1H, I=8.0 Hz); 7.06 (d.
1H, 1=7.7 Hz); 6.93 (d, 1H, J=8.1 Hz); 6.78 (s, 1H); 6.69 (m.
2H); 2.53 (t, 2H, J=7.8 Hz); 1.65 (se, 2H, J=7.6 Hz); 0.95 (t,
3H, 1=7.4 Hz).

25

30

35

0 EXAMPLE 7

2-[(6-aminopyridin-2-yl)oxy]-5-propylphenol

45
a) 6-(2-methoxy-4-propylphenoxy)pyridin-2-amine

s NI,
N X
0 Z
55
|
60

According to the procedure of example 5(a) except substi-
tuting 2,6-difluoropyridine for 2-amino-6-bromopyridine
(173 mg, 1 mmol) the title compound (125 mg; 48%) was

s prepared as a clear oil, after purification by silica gel chro-
matography (gradient cyclohexane/dichloromethane).

MS (ES) m/e 259 (M+H)*
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b) 2-[(6-aminopyridin-2-yl)oxy]-5-propylphenol
NH,
i
o 7
OH

According to the procedure of example 5(b) except substi-
tuting 2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine for
6-(2-methoxy-4-propylphenoxy)pyridin-2-amine (125 mg,
0.48 mmol), the title compound (5§ mg; 4%) was prepared as
a clear oil, after preparative TLC (cyclohexane/dichlo-
romethane).

MS (ES) m/e 245 (M+H)*

NMR'H (CDCl,) & (ppm): 7.45 (t, 1H, I=7.9 Hz); 7.02 (d,
1H, J=8.1 Hz); 6.90 (s, 1H); 6.70 (d, 1H, J=8.0 Hz); 6.27 (d,
1H, JI=7.8 Hz); 6.22 (d, 1H, J=7.9 Hz); 4.45 (br, 2H); 2.55 (1,
2H,J=7.6 Hz); 1.66 (se, 2H, J=7.6 Hz); 0.97 (,3H, J=7.3 Hz).

EXAMPLE 8

4-[(6-fluoropyridin-2-yl)oxy]-3-hydroxy

benzaldehyde
a) 4-[(6-fluoropyridin-2-yl)oxy]-3-methoxybenzal-
dehyde
F

N

0 7
O,
= (6]

According to the procedure of example 4 (a), except sub-
stituting  4-(2-hydroxyethyl)-2-methoxyphenol for 4-hy-
droxy-3-methoxybenzaldehyde (304 mg, 2 mmol) the title
compound (220 mg; 44%) was prepared as a white solid, after
purification by silica gel chromatography (gradient cyclohex-
ane/ethyl acetate).

MS (ES) m/e 248 (M+H)*

b) 4-[(6-fluoropyridin-2-yl)oxy]-3-hydroxybenzalde-

hyde
F
N7 X
0 =
o)
~ oH
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According to the procedure of example 5 (b) except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine
for 4-[(6-fluoropyridin-2-yl)oxy]-3-methoxybenzaldehyde
(220 mg, 0.89 mmol), the title compound (10 mg; 7%) was
prepared as a white solid, after purification by preparative
TLC (cyclohexane/ethyl acetate).

MS (ES) m/e 234 (M+H)*

NMR'H (CD,OD) 8 (ppm): 9.95 (s, 1H); 7.88 (g, 1H,
J,=8.0 Hz); 7.59 (d, 1H, J=2.0 Hz); 7.49 (dd, 1H, J,=8.4 Hz,
1,=2.0 Hz); 7.29 (da, 2H, J=8.0 Hz); 6.93 (d, 1H, J=7.6 Hz),
6.75 (dd, 1H, J,=8.0 Hz, J,=2.0 Hz).

EXAMPLE 9
2-[(6-fluoropyridin-2-yl)oxy]-5-methylphenol

a) 2-fluoro-6-(2-methoxy-4-methylphenoxy)pyridine

F

N| A

o F
0

According to the procedure of example 4 (a), except sub-
stituting 4-(2-hydroxyethyl)-2-methoxyphenol for 2-meth-
oxy-4-methylphenol (0.25 mL., 2 mmol) the title compound
(457 mg; 97%) was prepared as a white solid, after purifica-
tion by silica gel chromatography (gradient cyclohexane/
dichloromethane).

MS (ES) m/e 234 (M+H)*

b) 2-[(6-fluoropyridin-2-yl)oxy]-5-methylphenol

F

N|\

o F
oH

According to the procedure of example 5 (b) except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine
for 2-fluoro-6-(2-methoxy-4-methylphenoxy)pyridine (457
mg, 1.93 mmol), the title compound (71 mg; 16%) was pre-
pared as a white solid, after washing with diethyl ether.

MS (ES) m/e 220 (M+H)*
NMR'H (CD,0D) § (ppm): 7.81 (q, 1H, J,=8.0 Hz); 6.79
(m, 2H); 6.63 (m, 3H); 2.28 (s, 3H).
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EXAMPLE 10

4-[(6-fluoropyridin-2-yl)oxy]-4'-methylbiphenyl-3-o0l

a) 2-(4-chloro-2-methoxyphenoxy)-6-fluoropyridine

F
I\i\
o F
cl 0

According to the procedure of example 4 (a) except sub-
stituting 4-(2-hydroxyethyl)-2-methoxyphenol for 2-meth-
oxy-4-chlorophenol (0.24 ml,, 2 mmol) the title compound
(423 mg; 84%) was prepared as a white solid, after purifica-
tion by silica gel chromatography (gradient cyclohexane/
dichloromethane).

MS (ES) m/e 254 (M+H)*

b) 2-fluoro-6-[ (3-methoxy-4'-methylbiphenyl-4-y1)

oxy|pyridine
F
HO\B _OH
N X
| PA(PPhs)s
N
o F DME/H,0
cl o
F
Z“ |
Naw

To a solution of 2-(4-chloro-2-methoxyphenoxy)-6-fluo-
ropyridine (0.53 mmol; 135 mg) and 4-methylphenylboronic
acid (0.94 mmol; 127 mg) in a degased DME/water mixture
(1.5/0.5 mL), under argon were added K,COj; (2.0 mmol; 276
mg), then tetrakis(triphenylphosphine)palladium (0.07
mmol; 47 mg). The reaction was stirred at 105° C. for 48 hr.
After concentration, the residue was purified by flash chro-
matography (gradient cyclohexane/dichloromethane) to
yield the desired product along with remaining starting mate-
rial (160 mg; 0.53 mmol; 100% max).

MS (ES) m/e 310 (M+H)*

15

20

25

30

40

55

60

65

28
¢) 4-[(6-fluoropyridin-2-yl)oxy]-4'-methylbiphenyl-
3-0l

According to the procedure of example 5 (b) except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine
for  2-fluoro-6-[(3-methoxy-4'-methyl-1,1'-biphenyl-4-yl)
oxy|pyridine (160 mg, 0.53 mmol), the title compound (37
mg; 24%) was prepared as a white solid, after purification by
preparative TLC (dichloromethane).

MS (ES) m/e 296 (M+H)*

NMR'H (CDCL) & (ppm): 7.81 (q, 1H, I=8.0 Hz); 7.50 (d,
2H, 1=8.1 Hz); 7.32 (d, 1H, J=1.6 Hz); 7.27 (d, 2H, J=8.0 Hz);
7.17 (m, 2H); 6.84 (d, 11, J=8.0 Hz); 6.68 (dd, 1H, J,=7.9 Hz,
1,=2.2 Hz); 6.33 (sb, 1H); 2.42 (s, 3H).

EXAMPLE 11

2-{[5-(4-bromobut-1-yn-1-yl)pyridin-2-yl]oxy}-5-
propylphenol

a) 4-[6-(2-methoxy-4-propylphenoxy)pyridin-3-yl]
but-3-yn-1-o0l

Br
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-continued
OH

P
N\/

To a solution of 5-bromo-2-(2-methoxy-4-propylphenoxy)
pyridine (0.19 mmol; 60 mg) under argon, in degased DME (1
ml) were added 3-butyn-1-ol (0.47 mmol; 33 mg), Pd/C
(0.02 mmol; 42 mg), Cul (0.04 mmol; 7.6 mg), K,CO; (0.47
mmol; 64 mg), and triphenylphosphine (0.08 mmol; 21 mg).
The reaction mixture was stirred at 80° C. overnight, then
filtered on celite, washed with ether (3 mL) then ethyl acetate
(3 mL). Combined organic phases were washed with satu-
rated NH,Cl1 (3 mL), dried over MgSQO,, concentrated. The
residue was purified by preparative TL.C (dichloromethane/
ethyl acetate) to yield the desired compound as a clear oil (25
mg; 0.08 mmol; 42%).

MS (ES) m/e 312 (M+H)*

NMR'H (CDCl,) 8 (ppm): 8.21 (d, 1H, J=1.8 Hz); 7.67
(dd, 1H, J,=8.6 Hz, J,=2.3 Hz); 7.04 (d, 1H, J=7.9 Hz); 6.82
(m, 3H); 3.81 (t, 2H, J=6.3 Hz); 3.75 (s, 3H); 2.68 (1, 2H, 1 6.3
Hz); 2.60 (t, 2H, J=7.8 Hz); 2.07 (sb, 1H); 1.69 (se, 2H, J=7.6
Hz); 0.98 (t, 3H, J=7.4 Hz).

b) 2-{[5-(4-bromobut-1-yn-1-yl)pyridin-2-yljoxy}-
S-propylphenol

OH
e
N
| BB.
O Z " -
/\/©: o
O
|
Br
F
N X
o F
OH

According to the procedure of example 5 (b) except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy )pyridine
for 4-[6-(2-methoxy-4-propylphenoxy)pyridin-3-yl|but-3-
yn-1-0l (25 mg, 0.08 mmol), the title compound (6 mg; 21%)
was prepared as a clear oil, after purification by preparative
TLC (dichloromethane).

MS (ES) m/e 361 (M+H)*

NMR'H (CDCl,) & (ppm): 8.24 (s, 1H); 7.75 (d, 1H, J=8.5
Hz); 7.01 (d, 11, 1=8.2 Hz); 6.93 (m, 2H); 6.74 (d, 11, I=8.1
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Hz);3.54 (t, 2H, J=7.2 Hz); 2.99 (1, 2H, ]=7.2 Hz); 2.56 (t, 21,
J=7.8 Hz); 1.66 (se, 2H, J=7.6 Hz); 0.96 (t, 31, J=7.4 Hz).

EXAMPLE 12

2-{[5-(4-hydroxybut-1-yn-1-yl)pyridin-2-yl|oxy}-5-
propylphenol

OH

\

\

OH

The title compound (1 mg; 4%) was isolated from the
example 11 (b) as a white solid, after purification by prepara-
tive TLC (dichloromethane).

MS (ES) m/e 298 (M+H)*

NMR'H (CDCL,) 8 (ppm): 8.25 (s, 1H); 7.75 (d, 11, =8 4
Hz); 7.02 (d, 1H, 1=8.5 Hz); 6.93 (m, 2H); 6.74 (d, 1H, =8.0
Hz);3.84 (t, 21, J=6.2 Hz); 2.71 (1, 2H, ]=6.2 Hz); 2.56 (t, 21,
J=7.9 Hz); 1.66 (se, 2H, J=7.6 Hz); 0.96 (t, 31, J=7.4 Hz).

EXAMPLE 13
2-[(6-fluoropyridin-2-yl)oxy]-5-isobutylphenol

a) 2-(4-bromo-2-methoxyphenoxy)-6-fluoropyridine

F
N|\
o e
Br (@]

According to the procedure of example 4 (a) except sub-
stituting 4-(2-hydroxyethyl)-2-methoxyphenol for 2-meth-
oxy-4-bromophenol (406 mg, 2 mmol) the title compound
(540 mg; 90%) was prepared as a clear oil, after purification
by silica gel chromatography (gradient cyclohexane/dichlo-
romethane).

MS (ES) m/e 299 (M+H)*

NMR'H (CDCl,) 8 (ppm): 7.79 (q, 1H, I=8.0 Hz); 7.16 (m,
2H); 7.06 (d, 1H, J=9.0 Hz); 6.80 (d, 1H, J=8.0 Hz); 6.62 (d,
1H, =7.8 Hz); 3.81 (s, 3H).
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b)
2-fluoro-6-(4-isobutyl-2-methoxyphenoxy)pyridine

F
N X
| S
o Z
ZneBr
Br O/
F
7 |
N
0
0

To a suspension of Pd(PPh,), (0.025 mmol; 17 mg) under
argon, in anhydrous, degased dioxane (2 mL), sheltered from
light, were added 2-(4-bromo-2-methoxyphenoxy)-6-fluoro-
pyridine (0.51 mmol; 151 mg), then isobutyl zinc bromide
(1.0mmol; 2.0 mL). The reaction was heated to 105° C. for 24
hr. The mixture was then hydrolysed with water (3 mL),
extracted with ethyl acetate (3*3 mL). Combined organic
phases were dried over MgSO,, concentrated under reduced
pressure. The crude was then purified by preparative chroma-
tography (cyclohexane/dichloromethane) to yield the desired
product as a clear oil (28 mg; 0.10 mmol; 20%).

MS (ES) m/e 276 (M+H)*

NMR'H (CDCl,) 8 (ppm): 7.71 (g, 1H, J=8.0 Hz); 7.04 (d,
1H, J=7.9 Hz); 6.78 (m, 2H); 6.68 (d, 1H, J=7.3 Hz); 6.56 (d,
1H, J=7.8 Hz); 3.77 (s, 3H); 2.50 (d, 2H, J=7.2 Hz); 1.90 (se,
1H, J=6.7 Hz); 0.96 (d, 6H, J=6.6 Hz).

¢) 2-[(6-fluoropyridin-2-yl)oxy]-5-isobutylphenol

F
/ |
N \
BBr;
—
0] CH,Cly
(0]

OH
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According to the procedure of example 5 (b) except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine
for 2-fluoro-6-(4-isobutyl-2-methoxyphenoxy)pyridine (25
mg, 0.1 mmol), the title compound (18 mg; 69%) was pre-
pared as a clear oil, without purification.

MS (ES) m/e 262 (M+H)*

NMR'H (CDCI,) 8 (ppm): 7.78 (g, 1H, J=8.0 Hz); 7.02 (d,
1H, J=8.2 Hz); 6.89 (s, 1H); 6.77 (d, 1H, J=8.0 Hz); 6.72 (d,
1H,J=8.2 Hz); 6.66 (d, 1H,1=7.9 Hz); 2.46 (d, 2H, ]=7.2 Hz),
1.88 (se, 1H, J=6.7 Hz); 0.94 (d, 6H, J=6.6 Hz).

EXAMPLE 14

2-[(6-fluoropyridin-2-yl)oxy]-5-(hydroxymethyl)
phenol

a) {4-[(6-fluoropyridin-2-yl)oxy]-3-
methoxyphenyl}methanol

F
N X
o | 7

HO 5

According to the procedure of example 4 (a) except sub-
stituting 4-(2-hydroxyethyl)-2-methoxyphenol for 4-(hy-
droxymethyl)-2-methoxyphenol (308 mg; 2 mmol) the title
compound (200 mg; 40%) was prepared as a clear oil, after
purification by silica gel chromatography (gradient cyclohex-
ane/ethyl acetate).

MS (ES) m/e 250 (M+H)*

b) 2-[(6-fluoropyridin-2-yl)oxy]-5-(hydroxymethyl)

phenol
F
I\i A
o s
HO
OH

According to the procedure of example 5 (b) except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine
for {4-[(6-fluoropyridin-2-y1)oxy]-3-
methoxyphenyl}methanol (104 mg, 0.42 mmol), the title
compound (98 mg; 98%) was prepared as a white solid, after
washing with diethyl ether.

MS (ES) m/e 236 (M+H)*
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NMR'H (CDCl,) 8 (ppm): 7.81 (q, 1H, ]=8.0 Hz); 7.11 (s,
1H); 7.08 (d, 1H, J=8.3 Hz); 6.95 (d, 1H, J=8.3 Hz); 6.83 (d,
1H, J=7.9 Hz); 6.68 (d, 1H, J=7.9 Hz); 4.46 (s, 2H).

EXAMPLE 15

4-[(6-fluoropyridin-2-yl)oxy]-3-hydroxybenzyl

acetate
F
SIS
| .
0 7~
HO.
OH
F.
“ |
N
YO 0
(@]
OH

To a solution of 2-[(6-fluoropyridin-2-yl)oxy]-5-(hy-
droxymethyl)phenol (0.42 mmol; 104 mg) under argon, in
anhydrous DMF (0.8 mL), were added K,COj; (0.5 mmol; 68
mg), DMAP (0.08 mmol; 12 mg), and acetic anhydride (0.41
mmol; 0.04 mL). The reaction was stirred at room tempera-
ture overnight. After dilution with ethyl acetate (4 mL), the
organic phase was washed with saturated NaHCO; (3*3 mL),
dried (MgSO,), concentrated in vacuo, purified by prepara-
tive TLC (dichloromethane) to yield the title compound as a
clear oil (3 mg; 0.01 mmol; 3%).

MS (ES) m/e 278 (M+H)*

NMR'H (CDCl,) 8 (ppm): 7.82 (g, 1H, J=8.0Hz); 7.56 (m,
3H); 6.82 (d, 1H, J=6.9 Hz); 6.68 (dd, 1H, J,=7.8 Hz, J,=2.6
Hz); 5.16 (s, 2H); 2.17 (s, 3H).

EXAMPLE 16
2-(4-methoxyphenoxy)-5-propylphenol

a)
2-methoxy-1-(4-methoxyphenoxy)-4-propylbenzene

OH

OH
HO

OMe
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-continued

o

OMe

A mixture containing 2-methoxy-4-propylphenol (0.625
mmol; 100 ul), copper(Il) acetate (0.625 mmol; 114 mg),
4-methoxyphenylboronic acid (1.25 mmol; 190 mg), triethy-
lamine (3.12 mmol; 0.43 ml), some crushed molecular sieves
4 A in dichloromethane (3 ml) was stirred at rt under air for 24
h. The residue is filtered with chloroform on Celite. The
organic phase is washed with saturated NH,CI, saturated
NaHCO; and brine. After drying (MgSQO,,), concentration and
purification by preparative TL.C on silica gel (ethyl acetate/
cyclohexane—20/80), the title compound is collected as a
colorless oil (70 mg; 0.26 mmol; 41%).

MS (ES) 273 [M+1]* and 295 [M+Na]*

NMR'H (CDCL,) & (ppm): 6.94 (d, 2H, J=9.1 Hz); 6.85 (d.
2H, 1=9.1 Hz); 6.82 (s, 1H); 6.80 (d, 11, J=8.1 Hz); 6.70 (d,
1H, J=8.2 Hz); 3.87 (s, 3H); 3.80 (s, 3H); 2.58 (t, 2H, ]=7.7
Hz); 1.67 (se, 2H, 1=7.6 Hz); 0.98 (t, 31, J=7.3 Hz).

b) 2-(4-methoxyphenoxy)-5-propylphenol

o
/\/©/ O\©\
OMe
OH
/\/©/ O\©\
OMe

According to the procedure of example 5 (b) except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine
for 2-methoxy-1-(4-methoxyphenoxy)-4-propylbenzene
(0.18 mmol; 50 mg) and adding 4 equivalents (0.735 mmol;
735 ul) of boron tribromide, the title compound was prepared
in 32% yield (0.06 mmol; 15 mg) after purification by pre-
parative TLC on silica gel (ethyl acetate/cyclohexane—20/
80).

MS (ES) 257 [M-1]"

NMR'H (CDCl;) § (ppm): 6.99 (d, 2H, J=9.0 Hz); 6.89 (d,
2H, J=9.0 Hz); 6.87 (s, 1H); 6.72 (d, 1H, J=8.2 Hz); 6.63 (d,
1H, J=8.1 Hz); 5.57 (s br, 1H); 3.82 (s, 3H); 2.54 (t, 2H, J=7.8
Hz); 1.64 (se, 2H, J=7.5 Hz); 0.96 (t, 3H, J 7.3 Hz). NOE
observed between 8 3.82 and 6.89 ppm.
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EXAMPLE 17

N-[3-(2-hydroxy-4-propylphenoxy )phenyl Jacetamide

a) N-[3-(2-methoxy-4
propylphenoxy)phenyl]acetamide

o
OH
N
OH
B NHCOCH;
o™ —
o
o NHCOCH;

According to the procedure of example 16 (a) except sub-
stituting 4-methoxyphenylboronic acid for 3-acetamidophe-
nylboronic acid (1.25 mmol; 224 mg) the title compound was
prepared in 10% yield (0.06 mmol; 18 mg) after purification
by preparative TLC on silica gel (ethyl acetate/cyclohex-
ane—70/30).

NMR'H (CDCl,) 8 (ppm): 7.28-7.16 (n, 3H); 7.05 (s, 1H);
6.92 (d, 1H, J=8.0 Hz); 6.83 (s, 1H); 6.76 (d, 1H, J=7.9 Hz),
6.68 (d, 1H, J=7.4 Hz); 3.82 (s, 3H); 2.60 (t, 2H, J=7.4 Hz),
2.15 (s, 3H); 1.68 (t, 3H, J=7.4 Hz).

b)
N-[3-(2-hydroxy-4-propylphenoxy )phenyl Jacetamide

o
/\/©/ O : : o
OH
/\/©/ O : : o

According to the procedure of example 5 (b) except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy )pyridine
for  N-[3-(2-methoxy-4-propylphenoxy)phenyl]acetamide
(0.06 mmol; 17 mg), the title compound was prepared in 56%
yield (0.03 mmol; 9 mg) after purification by preparative TLC
on silica gel (ethyl acetate/cyclohexane—70/30).

MS (ES) 286 [M+1]* and 308 [M+Na]*
NMR'H (DMSO) & (ppm): 9.90 (s, 1H); 9.37 (s, 1H);
7.28-7.19 (m, 3H); 6.86 (d, 1H, J=8.1 Hz); 6.79 (s, 1H); 6.64
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(d, 1H, J=8.1 Hz); 6.52 (d, 1H, =7.9 Hz); 2.00 (s, 3H); 1.59
(se, 2H, J=7.5 Hz); 0.92 (t, 3H, J=7.3 Hz).
EXAMPLE 18
2-{[6-(butylamino)pyridin-2-yl]oxy }-5-ethylphenol

a) N-butyl-6-(4-ethyl-2-methoxyphenoxy )pyridin-2-

amine
F
~ NN
O | Butylamine
—_—
O

To 2-(4-ethyl-2-methoxyphenoxy)-6-fluoropyridine (94
mg; 0.32 mmol), under argon, was added butylamine (0.5
mL). The reaction was heated to 80° C. for 18 hours. The
mixture was concentrated in vacuo. After quenching with
saturated NaHCO, (10 mL), extractions with dichlo-
romethane (3*5 ml), the organic phase was dried over
NaSO,, and concentrated in vacuo to give the title compound
as a light brown oil used without further purification (87 mg;
0.29 mmol; 89%).

MS (ES) m/e 301 (M+H)*

b) 2-{[6-(butylamino)pyridin-2-ylJoxy }-5-ethylphe-

nol
N
BBI‘3
P — -
N CHyCl,
o |
o ~
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-continued

oH |

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for N-butyl-6-(4-ethyl-2-methoxyphenoxy)pyridin-
2-amine (87 mg; 0.29 mmol), the title compound (36 mg;
43%) was obtained as a light brown oil, after purification by
preparative TL.C (cyclohexane/ethyl acetate: 8/2)

MS (ES) m/e 287 (M+H)*

'"HNMR (CDCl,) 8 (ppm): 7.41 (t, 1H, J=7.9 Hz); 7.01 (4,
1H, J=8.1 Hz); 6.91 (s, 1H); 6.69 (d, 1H, J=8.0 Hz); 6.17 (d,
1H, J=7.8 Hz); 6.06 (d, 1H, J=8.1 Hz); 4.56 (s1.1H); 3.18 1,
2H, J=7.0 Hz); 2.61 (q, 2H, J=7.5 Hz); 1.55 (qt, 2H, J=7.5
Hz); 1.39 (se, 2H, J=7.4 Hz); 1.23 (t, 3H, J=7.6 Hz); 0.93 (1,
3H, I=7.3 Hz).

EXAMPLE 19
2-[(6-ethoxypyridin-2-yl)oxy]-5-ethylphenol

a) 2-ethoxy-6-(4-ethyl-2-methoxyphenoxy)pyridine

EtONa/EtOH
—_—

To a solution of sodium (55 mg; 2.39 mmol), under argon,
in ethanol (2 ml), was added 2-(4-ethyl-2-methoxyphe-
noxy)-6-fluoropyridine (82 mg; 0.33 mmol). The reaction
was heated to 80° C. for 16 hours then to 90° C. for 26 hours.
The mixture was concentrated in vacuo. After quenching with
saturated NaHCO; (10 mL), extractions with ethyl acetate
(3*5 mL), the organic phase was dried over NaSO,, and
concentrated in vacuo to give the desired product as a light
brown oil used without further purification (82 mg; 0.30
mmol; 90%).

MS (ES) m/e 274 (M+H)*

38
b) 2-[(6-ethoxypyridin-2-yl)oxy]-5-ethylphenol

5 O/\
N
o/ | .
10 (o) /
0 N
15
N
oH |
o e
20

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 2-ethoxy-6-(4-ethyl-2-methoxyphenoxy)pyri-
dine (82 mg; 0.30 mmol), the title compound (31 mg; 37%)
was prepared as a light brown oil, after purification by pre-
parative TLC (cyclohexane/ethyl acetate: 8/2).

MS (ES) m/e 260 (M+H)*

'"HNMR (CDCl,) 8 (ppm): 7.56 (t, 1H, J=7.6 Hz); 7.01 (d,
1H, J=8.2 Hz); 6.91 (d, 1H, J=1.8 Hz); 6.70 (dd, 1H, J,=1.9
Hz, 1,=8.2 Hz); 6.46 (d, 1H, J=5.1 Hz); 6.43 (d, 1H, J=4.8
Hz); 4.22 (q, 2H, J=7.0 Hz); 2.61 (q, 2H, J=7.6 Hz); 1.33 (1,
3H, J=7.1 Hz); 1.23 (t, 3H, J=7.0 Hz).

25
30

35

EXAMPLE 20

40
2-[4-amino-2-(trifluvoromethyl)phenoxy|-5-ethyl
phenol

a) 4-ethyl-2-methoxy-1-[4-nitro-2(trifluoromethyl)
phenoxy|benzene

Uoghet
goast

To a suspension of K,CO; (2 mmol; 276 mg) in anhydrous

65 acetonitrile (1 mL) under argon, was added 2-methoxy-4-
ethylphenol (0.285 mL; 2 mmol) followed by 1-fluoro-4-
nitro-2-(triffuoromethyl)benzene (418 mg; 2 mmol). The

45

cho3
CHON

55

60
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reaction mixture was stirred at 80° C. overnight. Concen-
trated under argon, washed with NaOH (0.1N; 3 mL), the
mixture was extracted with ethyl acetate (2*3 mL). Com-
bined organic phases were dried over MgSQO,, concentrated in
vacuo, to give the title product as a light brown oil (651 mg;
95%), used without further purification.
MS (ES) m/e 342 (M+H)*.

b) 4-(4-ethyl-2-methoxyphenoxy)-3-(trifluorom-
ethyl)aniline

F F
o
F
NO,
F F
~o
F
NH,

4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)phe-
noxy |benzene (1.90 mmol; 651 mg) was dissolved in anhy-
drous THF (8 mL) under argon. Palladium on charcoal (0.095
mmol; 20 mg) was added and the reaction was flushed twice
with hydrogen, then left to stir overnight. The reaction mix-
ture was filtered on celite, rinsed with methanol (3*10 mL).
Concentration yielded a light brown oil (579 mg; 98%) used
without further purification.

MS (ES) m/e 312 (M+H)*.

—_—

¢) 2-[4-amino-2-(trifluoromethyl)phenoxy]-5-eth-

ylphenol
F F
\O
F
0 BBI‘3
CH,CL
NH,
F F
OH
F
(@)
NH,
According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-

3-amine for 4-(4-ethyl-2-methoxyphenoxy)-3-(trifluorom-
ethyl) aniline (54 mg; 0.170 mmol), the title compound (24
mg; 47%) was prepared as a light brown solid, after purifica-
tion by preparative TL.C (dichloromethane/methanol: 98/2).
MS (ES) m/e 298 (M+H)*
'HNMR (CDCl,) 8 (ppm): 6.95 (d, 1H, I=2.1 Hz); 6.88 (5,
1H); 6.81 (d, 1H, J=8.7 Hz); 6.75 (dd, 1H, J,=2.2 Hz, ] ,=8 .4
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Hz); 6.70 (d, 1H, 1=8.2 Hz); 6.64 (d, 1H, 8.0 Hz); 2.59 (q, 21,
J=7.6 Hz); 1.22 (t, 3H, 7.6 Hz).

EXAMPLE 21

2-[(2-aminopyridin-3-yl)oxy]-5-ethylphenol

al) 3-(4-ethyl-2-methoxyphenoxy)-2-nitropyridine

o
NO, N
oH | N K00
+ —_—
CH;CN
/
Br

O, O

o Sy
O | N N

P
According to the procedure of example 20(a), except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for 3-bromo-2-nitropyridine (2 mmol; 406
mg), the title compound (73 mg; 13%) was prepared after

chromatography on silica gel (gradient cyclohexane/ethyl
acetate).

MS (ES) m/e 275 (M+H)*

Alternatively 3-(4-ethyl-2-methoxyphenoxy)-2-nitropyri-
dine can be synthesized using the following procedure:

a2) 3-Fluoro-2-nitropyridine

NH,  HBF,, Isoamyl nitrite, F
X EtOH, 0° C. X
| = Toluene, reflux | -
N NO, N NO,

To a stirred solution of 3-Amino 2-nitro pyridine (2.5 g,
17.97 mmol) in dry ethanol (20 ml) was added 10 ml of
tetrafluoroboric acid (48% in water). The reaction mixture
was cooled to 0° C. and isoamyl nitrite (2.6 g, 22.4 mmol) was
added dropwise at 0° C. and stirred at 0° C. for 1 hour. The
reaction mixture was filtered, and the solid obtained was
washed with diethyl ether. The filtered solid was added to
preheated (150 mL) toluene with stirring and reaction mix-
ture was refluxed for 24 hours. The solvent was evaporated
and the residue taken in ethyl acetate (200 ml) and washed
with water followed by brine, dried over anhydrous sodium
sulfate and concentrated under reduced pressure to get the
crude 3-fluoro-2-nitropyridine. This was purified by column
over silica gel using 10% ethyl acetate in pet ether as eluant to
get 1 g (39%) of the title compound as a yellow solid.

{1 NMR (CDCLy),  (ppm): 8.45 (d, J=4.24 Hz, 1H),
7.78-7.83 (m, 1H), 7.70-7.74 (m, 1H)
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a3) 3-(4-ethyl-2-methoxyphenoxy)-2-nitropyridine

. OMe
N OH
| +
P

N NO,

OMe NO,

o) | Ny

/

To a stirred solution of 3-Fluoro 2-nitro pyridine (1.6 g,
0.01126 mol) in dry Acetonitrile (20 ml) was added 4-Ethyl-
2-methoxy phenol (1.71 g, 11.3 mmol) in dry acetonitrile (10
ml) followed by potassium hydroxide (0.696 g, 12.4 mmol).
The reaction mixture was heated to 80° C. and maintained for
2 hours. The solvent was evaporated and taken in ethyl acetate
(200 ml). The organic layer was washed with water followed
by brine, dried over anhydrous sodium sulfate and concen-
trated under reduced pressure to give 2.6 g of crude product

purified by column chromatography (5% Ethyl acetate in
Petroleum ether) to yield: 1.75 g (56%) of title compound.

KOH
_—

Acetonitrile,
80° C

b) 3-(4-ethyl-2-methoxyphenoxy)pyridin-2-amine
OMe NO,
FeCly
o A NH2—NH2-H,0

MeOH,
P reflux

OMe NH,

O | S N
.

To a stirred solution of 3-(4-cthyl-2-methoxyphenoxy)-2-
nitropyridine (1.3 g, 4.7 mmol) in methanol (30 ml) were
added anhydrous Ferric chloride (66 mg) and activated char-
coal (66 mg). The resulting mixture was heated to reflux and
Hydrazine hydrate (80%) (2 mL, 39 mmol) was added drop-
wise. The reaction was allowed to stir under reflux condition
for 5 hours, then filtered through celite. The filtrate was con-
centrated under reduced pressure, taken in ethyl acetate (150
ml). The organic phase was washed with water followed by
brine, dried over anhydrous sodium sulfate and concentrated
under reduced pressure to give 1.11 g of the title compound,
100% yield.
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¢) 2-[(2-aminopyridin-3-yl)oxy]-5-ethylphenol

NH,
o) Ny —
F
oH NH,
o) Ny
|
F

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 3-(4-ethyl-2-methoxyphenoxy)pyridin-2-amine
(63 mg; 0.26 mmol) the title compound (13 mg; 22%) was
obtained as a light brown oil, after two purifications by pre-
parative TLC (dichloromethane/methanol: 9/1).

MS (ES) m/e 231 (M+H)*

'H NMR (MeOD) & (ppm): 7.61 (m, 1H); 6.84 (m, 3H);
6.70 (d, 1H, J=8.2 Hz); 6.55 (m, 1H); 2.60 (q, 2H, J=7.5 Hz);
1.23 (t,3H, J=7.6 Hz)

EXAMPLE 22

N-[5-(2-hydroxy-4-propylphenoxy )pyridin-2-yl]
methanesulfonamide

a) 5-(2-methoxy-4-propylphenoxy)-2-nitropyridine

| 9
1 Ak
oH + D No —
Br /
o)
Ak
| X7 o
0 | X
o Z
0
N 0 |
| X
Br /
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According to the procedure of example 20(a), except sub-
stituting  1-fluoro-4-nitro-2-(trifluoromethyl)benzene for
5-bromo-2-nitropyridine (406 mg, 2 mmol), the title com-
pound (220 mg; 38%) was prepared as a white solid, after
chromatography on silica gel (gradient cyclohexane/dichlo-
romethane), along with 5-bromo-2-(2-methoxy-4-propy-
Iphenoxy)pyridine (238 mg; 37%).

MS (ES) m/e 289 (M+H)*

b) 5-(2-methoxy-4-propylphenoxy )pyridin-2-amine
(€]
N
| | R \O'
E——
0 7
N, NH,
| S
0 7

According to the procedure of example 20(b), except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for 5-(2-methoxy-4-propylphenoxy)-2-ni-
tropyridine (144 mg; 0.5 mmol), the title compound (130 mg;
100%) was prepared as a white solid, without purification.

MS (ES) m/e 259 (M+H)*

¢) 2-[(6-aminopyridin-3-yl)oxy]-5-propylphenol
N NH,
| x
| / BBI‘3
0 CHyCl,
N, NH,
=
OH |

0 7

According to the procedure of example 1(b) except substi-
tuting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-3-
amine for 2-[(6-aminopyridin-3-yl)oxy]-5-propylphenol
(130 mg, 0.50 mmol), the title compound (112 mg, 92%) was
prepared as a white solid after washing with diethyl ether.

MS (ES) m/e 245 (M+H)*
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"I NMR (CDCl,) d (ppm): 7.92 (s, 1H); 7.22 (d, 1H, J=8.8
Hz); 6.90 (s, 1H); 6.68 (q, 2H, J=9.3 Hz); 6.54 (d, 1H, ]=8.8
Hz); 2.55 (1, 2H, J=7.7 Hz); 1.66 (se, 2H, J=7.4 Hz); 0.97 (t,
3H, 1=7.3 Hz).

EXAMPLE 23

N-[5-(2-hydroxy-4-propylphenoxy )pyridin-2-yl]
methane sulfonamide

a) 2-({6-[(methylsulfonyl)amino]pyridin-3-yl}oxy)-
5-propyl phenyl methanesulfonate

N NH,
S
OH |
O / I
p ol
N S
g o |
o F

To a solution of 2-[(6-aminopyridin-3-yl)oxy]-5-propy-
Iphenol (0.12 mmol; 30 mg) under argon, in anhydrous
dichloromethane (0.5 mL), cooled to —-40° C., were added
pyridine (0.13 mmol; 0.01 mL) and MsCl (0.12 mmol; 0.01
mL). The reaction mixture was stirred overnight while pro-
gressively heating to room temperature. After quenching with
NH,CI (1 mL), extraction with ethyl acetate (3*3 mL), com-
bined organic phases were washed with water (3 mL), dried
over MgSO,, concentrated in vacuo. The crude was purified
by preparative TLC (dichloromethane/ethyl acetate) to yield
the title compound as a white solid (37 mg; 0.09 mmol; 77%).

MS (ES) m/e 401 (M+H)*

'H NMR (acetone-dy) & (ppm): 8.16 (s, 1H); 7.52 (d, 1H,
J=8.7 Hz); 7.33 (s, 1H); 7.22 (t, 2H, J=8.5 Hz); 7.04 (d, 1H,
J=7.7Hz); 3.35 (s, 3H); 3.28 (s, 3H); 2.63 (m, 2H); 1.67 (m,
2H); 0.95 (m, 3H).

b) N-[5-(2-hydroxy-4-propylphenoxy)pyridin-2-yl]
methane sulfonamide

P
\ _o
S N I
o X |
_—
0 A
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-continued
gl
N N—S——
= I
OH |
y

To a solution of 2-({6-[(methylsulfonyl)amino |pyridin-3-
yl}oxy)-5-propylphenyl methanesulfonate (0.09 mmol; 30
mg), under argon, in water (0.5 mL), was added KOH (0.26
mmol; 15 mg). The reaction mixture was refluxed for 4 hr.
After quenching with NH,Cl1 (1 mL), extraction with ethyl
acetate (3*3 ml), combined organic phases were washed
with water (3 mL), dried over MgSO,,, concentrated in vacuo,
to yield the title compound as a white solid (37 mg; 0.09

mmol; 77%).

MS (ES) m/e 323 (M+H)*

'H NMR (acetone-dg) & (ppm): 7.99 (d, 1H, J=13.2 Hz);
7.31(d, 1H, J=9.1 Hz); 7.16 (d, 1H, J=9.0 Hz); 6.94 (d, 1H,
J=7.8 Hz); 6.89 (s, 1H); 6.73 (d, 1H, J=7.3 Hz); 3.24 (s, 3H);
2.80 (s, 3H); 2.54 (t, 2H, J=6.8 Hz); 1.64 (se, 2H, J=6.4 Hz),
0.95 (1, 3, J=6.3 Hz).

EXAMPLE 24
2-[(6-ethoxypyridin-3-yl)oxy]-5-propylphenol
a) 5-(2-hydroxy-4-propylphenoxy )pyridin-2-ol

N, NH,
=
OH |
0 7 —
N, OH
x
OH |

0 A

To a solution of 2-[(6-aminopyridin-3-yl)oxy]-5-propy-
Iphenol (0.20 mmol; 50 mg) under argon, in H,SO, (35%; 0.2
mL), cooled to 0° C., was slowly added NaNO, (0.26 mmol;
18 mg) in water (0.2 mL). After 30 min, CuSO, (3 mmol; 477
mg) in water (1 mL), then Cu,O (0.18 mmol; 26 mg) were
added. After 30 min, the mixture was neutralised with
NaHCO; sat. (1 mL), extracted with ethyl acetate (3*3 mL).
Combined organic phases were washed with analytical
sample was obtained by preparative TL.C to yield the title
compound as a white solid (5 mg; 0.02 mmol; ca 20%).

MS (ES) m/e 246 (M+H)*

'H RMN (CD,0D) 8 (ppm): 7.48 (dd, 1H, J, =9.8 Hz,
1,=3.2 Hz); 7.01 (d, 1H, J=3.1 Hz); 6.80 (d, 11, J=8.2 Hz);
6.76 (d, 1H, J=1.9 Hz); 6.63 (dd, 1, I, =8.1 Hz, J,=2.0 Hz);
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6.54 (d, 1H, J=9.8 Hz); 2.48 (t, 2H, J=7.8 Hz); 1.60 (se, 2H,
J=7.5 Hz); 0.91 (t, 3H, ]=7.4 Hz).

b) 5-(2-ethoxy-4-propylphenoxy)-1-ethylpyridin-2
(1H)-one

OH |

.

&

To a solution of 5-(2-hydroxy-4-propylphenoxy)pyridin-
2-01(0.08 mmol; 20 mg) under argon, in anhydrous DMF (0.5
mL) cooled to 0° C., were added LiOH (0.09 mmol; 2 mg),
then EtBr (0.09 mmol; 0.007 mL). After allowing the mixture
to warm overnight up to room temperature, the reaction was
neutralised with NaHCO, (1 mL), extracted with ethyl acetate
(3*3 mL). Combined organic phases were washed with water
(3 mL), dried over MgSO,,, concentrated in vacuo to yield the
title compound as a brown oil (14 mg; 0.05 mmol; 58%), used
as such.

MS (ES) m/e 302 (M+H)*

¢) 2-[(6-ethoxypyridin-3-yl)oxy]-5-propylphenol

C,
7 LY

OH |
O

BBI‘3
—_—
CHCly

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 5-(2-ethoxy-4-propylphenoxy)-1-ethylpyridin-2
(1H)-one (14 mg; 0.05 mmol), the title compound (7 mg;
51%) was prepared as a white solid, after purification by
preparative TLC (dichloromethane/ethyl acetate).

MS (ES) m/e 274 (M+H)*
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"HRMN (CDCl,) & (ppm): 7.23 (d, 11, 1=6.8 Hz); 7.10 (s,
1H); 6.86 (s, 1H); 6.69 (d, 1H, J=8.0 Hz); 6.63 (d, 11, I=8.0
Hz); 6.58 (d, 11, J=9.8 Hz); 3.95 (q, 2H, J=7.1 Hz); 2.51 (,
2H, 1=7.7Hz); 1.62 (se, 2H, J=7.8 Hz); 1.34 (t, 31, I=7.2 Hz);
0.92 (t, 3H, 1=7.3 Hz).

EXAMPLE 25

2-[(4,6-difluoropyridin-2-yl)oxy|-5-propylphenol
(25A) and 2-[(2,6-difluoropyridin-4-yl)oxy]-5-pro-
pylphenol (25B)

a) 2,4-difluoro-6-(2-methoxy-4-propylphenoxy )pyri-
dine and 2,6-difluoro-4-(2-methoxy-4-propylphe-
noxy)pyridine

F

ol
NS . /\/©:
| 0

7 |

F F
F
/}é\
+
O 7 F

o

/\/©io |
o

According to the procedure of example 5(a) except substi-
tuting 2,6-difluoropyridine for 2.4,6-trifluoropyridine (0.32
ml, 2 mmol), the title compounds (265 mg; 47%) were pre-
pared together as a clear oil, after purification by silica gel

chromatography (gradient cyclohexane/dichloromethane).
MS (ES) m/e 280 (M+H)*

b) 2-[(4,6-difluoropyridin-2-yl)oxy]-5-propylphenol
(25A) and 2-[(2,6-difluoropyridin-4-yl)oxy]-5-pro-
pylphenol (25B)

F
N7 X
| { BBr3;
7 F CHChL
(0]
s
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-continued
N
| .
0 A
OH
A
F
N
0 T
OH
B

According to the procedure of example 5 (b), except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine
for  2,4-difluoro-6-(2-methoxy-4-propylphenoxy)pyridine
and 2,6-difluoro-4-(2-methoxy-4-propylphenoxy)pyridine
(67 mg, 0.24 mmol), title compound A, as a white solid (11
mg; 17%), and title compound B as a clear oil (22 mg; 35%)
were prepared after purification by preparative TLC (dichlo-
romethane/ethyl acetate).

A: MS (ES) m/e 266 (M+H)*

NMR'H (CDCl,) 8 (ppm): 7.01 (d, 1H, J=8.2 Hz); 6.92 (s,
1H); 6.77 (d, 1H, J=8.3 Hz); 6.49 (d, 1H, J=8.7 Hz); 6.41 (d,
1H, J=7.7Hz), 5.72 (br, 1H); 2.57 (t, 2H, J=7.8 Hz); 1.67 (se,
2H, J=7.3 Hz); 0.97 (t, 3H, J=7.3 Hz).

B: MS (ES) m/e 266 (M+H)*

NMR'H (CDCl,) 8 (ppm): 6.97 (d, 1H, J=8.2 Hz); 6.92 (s,
1H); 6.80 (d, 1H, J=8.3 Hz); 6.36 (s, 2H); 5.37 (br, 1H); 2.58
(t, 2H, J=7.8 Hz); 1.68 (se, 2H, J=7.6 Hz), 0.97 (t, 3H, J=7.4
Hz).

EXAMPLE 26

2-[(6-fluoropyridin-2-yl)oxy]-5-(2,2,2-trifluoro-1-
hydroxyethyl)phenol

a) 2,2,2-trifluoro-1-{4-[(6-fluoropyridin-2-yl)oxy]-3-

methoxyphenyl}ethanol
~ (@]
0] N F
| x
N F
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-continued
\O
O N F
F x

F |
F 7

OH

10

To a solution of 4-[(6-fluoropyridin-2-yl)oxy|-3-methoxy
benzaldehyde (300 mg; 1.2 mmol) with trifluoro methyltrim-
ethylsilane (228 pl; 1.46 mmol) in THF (3 ml) under argon at
0° C. was added a molar solution of TBAF in THF (10 pl;
0.012 mmol). The reaction mixture was allowed to stir at rt for
2 h and a molar aqueous solution of HCI was added dropwise
(2.5 ml; 2.5 mmol). The reaction mixture was stirred for
another 2 h. water and diethylether were added. The aqueous
phase was further extracted (2xEtOAc). Combined organic
phases were dried over MgSO,, concentrated in vacuo to
afford the title compound as a white solid (333 mg; 1.05
mmol; 88%).

'H NMR (CDCl,) & (ppm): 7.79 (q, 1H, J=8.0 Hz); 7.24-

20

25
7.20 (m, 2H); 7.17-7.09 (m, 1H); 6.81 (d, 1H, J=8.0 Hz); 6.64
(d, 1H, J=7.8 Hz); 5.10 (m, 1H); 3.85 (s, 3H).
b) 2-[(6-fluoropyridin-2-yl)oxy]-5-(2,2,2-trifluoro-1- 30
hydroxy ethyl)phenol
35

~o
o N F
F A
F | —
F A

OH

45

OH
O N F
F AN
E |
F 7
OH

According to the procedure of example 5 (b) except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine ss
by 2,2,2-trifluoro-1-{4-[(6-flucropyridin-2-yl)oxy]-3
methoxyphenyl}ethanol (0.15 mmol; 50 mg) and adding 3.5
equivalents (0.47 mmol; 470 ul) of boron tribromide, the title
compound was prepared in 84% yield (0.13 mmol; 38 mg)
after purification by preparative TLC on silica gel (ethyl
acetate/cyclohexane—40/60).

MS (ES) 304 [M+1]*

"HNMR (DMSO) 8 (ppm): 9.79 (s, 1H); 7.97 (q, 11, I=8.3
Hz); 7.12 (s, 1H); 7.11 (d, 1H, J=8.1 Hz); 6.96 (d, 1H, J=9.1
Hz); 6.85 (d, 111, ]=8.0 Hz); 6.81 (d, 2, J=5.4 Hz); 5.11 (qL.
1H).

60
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EXAMPLE 27

2-[(6-fluoropyridin-2-yl)oxy]-5-(2,2,2-trifluoroethyl)
phenol

a) 2,2,2-trifluoro-1-{4-[(6-fluoropyridin-2-yl)oxy]-3-
methoxy phenyl}ethyl 4-methylbenzenesulfonate

o
0 N F
F x
SUSAGEE
. Vi
OH
o
0 N F
| o
F@ S
0
N4

S

i

o

To a solution of 2,2,2-trifluoro-1-{4-[(6-fluoropyridin-2-
yl)oxy]-3-methoxyphenyl}ethanol (0.52 mmol; 165 mg),
tosyl chloride (0.57 mmol; 109 mg) and DMAP (0.01 mmol;
1.5 mg) under argon in dichloromethane (4 mL) at 0° C. was
added TEA (1.04 mmol; 145 pl). The reaction mixture was
stirred at rt for 3 h, then washed with brine (2x), dried over
MgSO,, concentrated and purified by preparative TLC on
silica gel (ethyl acetate/cyclohexane—30/70) to yield the title
compound (101 mg; 0.21 mmol; 41%).

'"HNMR (CDCl,)  (ppm): 7.78 (q, 1H, J=8.6 Hz); 7.65 (d,
2H,J=8.2 Hz);7.29 (d, 2H, J=8.6 Hz), 7.06 (d, 1H, ]=8.2 Hz),
6.92 (d, 1H, J=9.7 Hz); 6.86 (s, 1H); 6.77 (d, 1H, J=8.0 Hz);
6.63 (d, 1H, J=8.1 Hz); 5.69 (q, 1H, I=6.3 Hz); 3.67 (s, 3H);
2.40 (s, 3H).

b) 2-fluoro-6-[2-methoxy-4-(2,2,2-trifluoroethyl)

phenoxy|pyridine
\O
O N, F

F =
' |
F A

(6]
N
%O
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\O
(0] N F
F \
E |
F Z

A solution of 2,2 2-trifluoro-1-{4-[(6-fluoropyridin-2-y1)
oxy]-3-methoxyphenyl}ethyl 4-methylbenzenesulfonate
(0.2 mmol; 96 mg) in ethanol (3 ml) containing a catalytic
amount of Pd/C (10% wet; 0.014 mmol; 30 mg) was stirred
for 16 h at rt under 2.5 atm of hydrogen. Purification by
preparative TLC on silica gel (ethyl acetate/cyclohexane—
30/70) afforded the title compound (48 mg; 0.16 mmol; 80%).

MS (ES) 302 [M+1]*

'HNMR (CDCl,) 8 (ppm): 7.75 (q, 1H, J=7.9 Hz); 7.13 (d,
1H, J=8.5 Hz); 6.96-6.90 (m, 2H); 6.76 (d, 1H, J=7.3 Hz),
6.59 (d, 1H, J=7.9 Hz); 3.80 (s, 3H); 3.40 (q, 1H, J=10.9 Hz).

¢) 2-[(6-fluoropyridin-2-yl)oxy]-5-(2,2,2-trifluoroet-
hyl) phenol

o
0 N F
F x I
F>‘\/©/ \U
. P
OH
0 N F
F A
) U
. S

According to the procedure of example 5 (b) except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy )pyridine
by 2-fluoro-6-[2-methoxy-4-(2,2,2-trifluoroethyl)phenoxy|
pyridine (0.14 mmol; 43 mg) and adding 3.5 equivalents (0.5
mmol; 500 pl) of boron tribromide, the title compound was
prepared in 75% yield (0.11 mmol; 30 mg) after purification
by preparative TLC on silica gel (ethyl acetate/cyclohex-
ane—30/70).

MS (ES) 288 [M+1]*

'HNMR (CDCl,) 8 (ppm): 7.84 (q, 1H, J=7.6 Hz); 7.12 (d,
1H, J=8.7 Hz); 7.05 (s, 1H); 6.89-6.82 (m, 2H); 6.71 (d, 1H,
J=6.3 Hz); 6.02 (s br, 1H); 3.36 (q, 1H, J=10.3 Hz).

EXAMPLE 28

2-[(6-fluoropyridin-2-yl)oxy]-5-(trifluorovinyl)
phenol

a) 2-fluoro-6-[2-methoxy-4-(1,2,2,2
tetrafluoroethyl)phenoxy [pyridine

OH

w
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-continued
\O_
O N F
F e

E |
F 7

F

To a solution of 2,2,2-trifluoro-1-{4-[(6-fluoropyridin-2-
yl)oxy]-3-methoxyphenyl}ethanol (0.22 mmol; 70 mg)
under argon in dichloromethane (2 mI) at -78° C. was added
dropwise DAST (0.22 mmol; 29 pl). The reaction mixture
was let come back to rt for 2 h and quenched with brine (3 ml).
The aqueous phase was collected, neutralized with sodium
bicarbonate and extracted twice with chloroform. The
organic phases were combined, dried over MgSQO,,, concen-
trated and purified by preparative TLC on silica gel (ethyl
acetate/cyclohexane—30/70) to yield the title compound (25
mg; 0.08 mmol; 37%).

'"HNMR (CDCl,) 8 (ppm): 7.78 (q, 1H, J=8.1 Hz); 7.22 (d,
1H, J=8.0 Hz); 7.10 (m, 2H); 6.80 (d, 1H, J=8.0 Hz); 6.62 (d,
1H,J=7.8 Hz); 5.62 (dq, 1H, J=37.8 and 6.2 Hz); 3.82 (s, 3H).

b) 2-fluoro-6-[2-methoxy-4-(trifluorovinyl)phenoxy]|
pyridine

\o
o N, F

F x
ST
F>‘\(5>/  a

F
\o
o N, F
| A0S
F)\(ij/ /
F

To a solution of 2-fluoro-6-[2-methoxy-4-(1,2,2,2-tet-
rafluoroethyl)phenoxy|pyridine (0.078 mmol; 25 mg) under
argon in THF (1 mL) at 0° C. was added dropwise a one molar
solution of LiHMDS in THF (0.094 mmol; 94 ul). The reac-
tion mixture was let come back to rt for 16 h. Concentration
and purification by preparative TLC on silica gel (ethyl
acetate/cyclohexane—30/70) afforded the title compound
(10 mg; 0.033 mmol; 43%).

'HNMR (CDCl,) 8 (ppm): 7.73 (q, 1H, J=7.9 Hz); 7.21 (d,
1H, J=8.1 Hz); 7.12 (d, 1H, J=9.9 Hz); 7.11 (s, 1H); 6.80 (d,
1H, J=7.9 Hz); 6.61 (d, 1H, J=7.7 Hz), 3.81 (s, 3H).
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¢) 2-[(6-fluoropyridin-2-yl)oxy]-5-(trifluorovinyl)
phenol

@U
L

According to the procedure of example 5 (b) except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy )pyridine
by 2-fluoro-6-[2-methoxy-4-(trifluorovinyl)phenoxy |pyri-
dine (0.033 mmol; 10 mg) and adding 3.5 equivalents (0.117
mmol; 117 pl) of boron tribromide, the title compound was
prepared in 64% yield (0.021 mmol; 6 mg) after purification
by preparative TLC on silica gel (ethyl acetate/cyclohex-
ane—30/70).

'"HNMR (CDCl,) 8 (ppm): 7.76 (q, 1H, I=8.0 Hz); 7.13 (d,
1H, J=1.9 Hz); 7.11 (d, 1H, J=8.6 Hz); 6.98 (d, 1H, J=10.0
Hz); 6.80(d, 1H, J=8.0 Hz); 6.63 (d, 1H, J=9.6 Hz); 6.00 (s br,
1H).

EXAMPLE 29
1-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluorophenyl]
ethanone
a) 1-[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophenyl]
ethanone
o F
OH F
KOH
* DMF
(6]
\O F
O.
(6]

According to the procedure of example 4 (a) except sub-
stituting 2,6-Difluoropyridine for 1-(3,4-difluorophenyl)
ethanone (0.77 mmol; 0.97 ml), the title compound was iso-
lated as a light brown oil (244 mg; quantitative) used without
purification.

MS (ES) m/e 289 (M+H)*
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b) 1-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluorophenyl]
ethanone

OH F
(6]
According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 1-[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophe-

nyl]ethanone (244 mg; 0.70 mmol), an analytical sample of
the title compound (11 mg;

BBI‘3
THCL

5%) was prepared as a light brown oil, after purification by
preparative TLC (cyclohexane/ethyl acetate: 7/3). MS (ES)
m/e 275 M+H)*

'H NMR (CDCL) 8 (ppm): 9.38 (dd, 1H, J,=2.0 Hz,
J,=11.6 Hz); 7.65 (d, 1H, J=8.4 Hz); 6.95 (t, 2H, ]=8.0 Hz),
6.85 (d, 1H, J=8.1 Hz); 6.72 (d, 1H, J=8.0 Hz); 5.59 (s1, 1H);
2.62 (q, 2H, J=7.6 Hz); 2.56 (s, 3H); 1.24 (t, 3H, J=7.5 Hz).

EXAMPLE 30

(1E)-1-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluoro phe-
nyl]ethanone-O-methyloxime

OH F
[@]
FtOH
HN—O0— — >

Sogel

To a solution of 1-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluo-
rophenyl]ethanone (46 mg; 0.17 mmol), under argon, in etha-
nol (1 mL), was added O-methylhydroxylamine hydrochlo-
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ride (14 mg; 0.17 mmol) and 0.05 mL of triethylamine. The
reaction was stirred to room temperature overnight. The mix-
ture was concentrated in vacuo to give the desired product as
light brown oil after purification by preparative TLC (14.5
mg; 0.048 mmol; 28%).

'H NMR (CDCl,) 8 (ppm): 7.53 (dd, 1H, J,=1.9 Hz,
1,=12.0 Hz); 7.33 (d, 1H, J=8.5 Hz); 6.99 (t, 1H, ]=8.5 Hz),
6.90 (d, 1H, J=1.5 Hz); 6.75 (d, 1H, J=8.3 Hz); 6.66 (dd, 1H,
J,=1.4Hz,1,=8.2 Hz); 5.54 (s, 1H); 3.99 (s, 3H); 2.60 (q, 2H,
J=7.6 Hz); 2.19 (s, 3H); 1.23 (t, 3H, J=7.6 Hz).

EXAMPLE 31
2-[(6-fluoropyridin-2-yl)oxy]-5-(1H-imidazol-1-
ylmethyl)phenol
a) 2-[4-(chloromethyl)-2-methoxyphenoxy]-6-fluoro
pyridine
F
N
o |
0 A
HO
. Q . Pyridine
I CHyCls
F
NN
o |
0 Z
Cl
To a solution of {4-[(6-fluoropyridin-2-yl)oxy]-3-

methoxyphenyl}methanol (367 mg; 1.47 mmol), under
argon, in dichloromethane (6 mL), cooled to -40° C., was
added pyridine (131 pL; 1.62 mmol) then methanesulfonyl
chloride (115 pl; 1.47 mmol). The reaction mixture was
allowed to stir for 6 hr, with gradual warming to room tem-
perature. The mixture was cooled to —40° C., pyridine (50 uL;
0.62 mmol) and methanesulfonyl chloride (40 pL; 0.51
mmol) were added. The reaction was stirred overnight, with
gradual warming to room temperature.

The reaction was hydrolysed with saturated NH,C1 (10
ml), extracted with ethyl acetate (2*5 ml). Combined
organic phases were dried over Na,SO,, concentrated in
vacuo. The title compound (185 mg; 47%) was obtained as a
light oil, after purification on silica gel (cyclohexane/ethyl
acetate: 95/5).
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'HINMR (CDCL,) 8 (ppm): 7.75 (q. 1H, J=7.6 Hz); 7.10 (d,
1H, J=7.9 Hz); 7.04 (s, 1H); 7.00 (d, 1H, J=8.1 Hz); 6.74 (d.
1H, 1=7.9 Hz); 6.57 (dd, 1H, J,=7.8 Hz, 1,=1.8 Hz); 4.60 (s,
2H); 3.79 (s, 3H).

b) 2-fluoro-6-[4-(1H-imidazol-1-ylmethyl)-2-meth-

oxyphenoxy |pyridine
F
NN
o | N Nl
a.
o 7 ( /; DMF
N
Cl
F
N
o |
Y~

A

To a solution of imidazole (18 mg; 0.27 mmol) and NaH
(12 mg; 0.30 mmol) in DMF (1 mL), under argon, was added
a solution of 2-[4-(chloromethyl)-2-methoxyphenoxy]-6-
fluoropyridine (65 mg; 0.24 mmol) in DMF (1 mL). The
reaction mixture was allowed to stir overnight, to 40° C. After
concentration, the reaction was hydrolysed with saturated
NH,CI (1 mL), extracted with AcOEt (2*1 mL). Combined
organic phases were dried over Na,SO,, concentrated in
vacuo, the title compound (68 mg; 93%) was obtained.

¢) 2-[(6-fluoropyridin-2-yl)oxy]-5-(1H-imidazol-1-

ylmethyl) phenol
F
N
o |
/ BBI‘3

—_—
CILCl,

on |

.

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 2-fluoro-6-[4-(1H-imidazol-1-ylmethyl)-2-
methoxy phenoxy|pyridine (68 mg; 0.23 mmol), the title
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compound (16 mg; 24%) was obtained as a white solid, after
purification by preparative TLC (dichloromethane/methanol:
9/1).

MS (ES) m/e 286 (M+H)*

'H NMR (MeOD) 8 (ppm): 7.93 (m, 2H); 7.28 (s1, 1H);
7.12 (m, 2H); 6.84 (m, 3H); 6.72 (dd, 1H, J, =7.8 Hz, J,=2.0
Hz); 5.27 (s, 2H).

EXAMPLE 32

2-[(6-fluoropyridin-2-yl)oxy]-5-(1H-1,2,4-triazol-1-
ylmethyl)phenol

a) 2-fluoro-6-[2-methoxy-4-(1H-1,2,4-triazol-1-ylm-
ethyl) phenoxy|pyridine

F
B F
~ + N,
o) }\IJ/ DMF
cl
F
AN
o
F

N\
.

To a solution of triazole (18 mg; 0.267 mmol) and NaH (10
mg; 0.25 mmol) in DMF (1 mL), under argon, was added a
solution of 2-[4-(chloromethyl)-2-methoxyphenoxy|-6-fluo-
ropyridine (65 mg; 0.243 mmol) in DMF (1 mL). The reaction
mixture was allowed to stir overnight at 40° C. After concen-
tration, the reaction was hydrolysed with saturated NH,Cl (1
mL), extracted with AcOEt (2*1 mL). Combined organic
phases were dried over Na,SO,, concentrated in vacuo, the
title compound (72 mg; quantitative) was obtained.

b) 2-[(6-fluoropyridin-2-yl)oxy]-5-(1H-1,2,4-triazol-
1-y1 methyl)phenol

F
N X
o] -
13
o} A CH,Cl
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F
N
OH |
Z

N\
.

According to the procedure of example 1(b) except substi-
tuting  6-chloro-2-(2-methoxy-4-propylphenoxy)pyridin-3-
amine by 2-fluoro-6-[2-methoxy-4-(1H-1,2,4-triazol-1-ylm-
ethyl)phenoxy|pyridine (71 mg; 0.24 mmol), the title
compound was prepared (37 mg; 54%) after purification by
preparative TLC on silica gel (dichloromethane/methanol—
9/1).

'HNMR (MeOD) & (ppm): 8.75 (s, 1H); 8.08 (s, 1H); 7.74
(9, 1H,J=7.7 Hz); 6.95 (d, 1H, J=8.2 Hz); 6.82 (d, 1H, J=1.8
Hz), 6.76 (dd, 1H, J, =8.1 Hz, J,=1.8 Hz); 6.64 (dd, 1H, J, =
8.0Hz, I,=1.0Hz); 6.55 (dd, 1H, J,=7.8 Hz, J,=2.2 Hz); 5.32
(s, 2H).

EXAMPLE 33

5-ethyl-2-[(6-fluoropyridin-2-yl)oxy|phenyl acetate

F
N X
on |
N
0 7
o EDAC
Et;N
)k DMF
OH
F
0
)k N X
o |
/

To a solution of 5-Ethyl-2-(6-fluoro-pyridin-2-yloxy)-phe-
nol (20 mg; 0.09 mmol), under argon, in dimethylformamide
(2mL), cooled to 0° C., was added triethylamine (36 pul; 0.26
mmol) and acetic acid (10 pL; 0.18 mmol). The reaction
mixture was allowed to stir overnight, with gradual warming
to room temperature. The reaction was concentrated, diluted
with saturated NaHCO; (5 mL) and extracted with ethyl
acetate (3*3 mL). Combined organic phases were dried over
Na,SO,, concentrated in vacuo, the title compound (8 mg;
34%) was obtained as clear oil, after purification on neutral
alumina gel (cyclohexane/ethyl acetate: 9/1).
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'H RMN (CDCL,) (ppm): 7.73 (q. 1H, 1=8.0 Hz); 7.11 (m,
2H); 6.72 (d, 1H, 1=8.0 Hz); 6.60 (dd, 1H, 1,=7.8 Hz, 1,=2.4
Hz); 2.67 (q. 2H, 1=7.6 Hz); 2.11 (s, 3H); 1.26 (t, 3H, I=7.6
Hz).

EXAMPLE 34
2-(2-aminophenoxy)-5-ethylphenol

a) 4-ethyl-2-methoxy-1-(2-nitrophenoxy)benzene

o NO,
\/©/OH + F\© -
o NO,
\/©/O\©

According to the procedure of example 21 (a3) except
substituting 3-Fluoro 2-nitro pyridine by 2-fluoronitroben-
zene (0.72 mmol; 102 mg), the title compound was prepared
in quantitative yield (205 mg) and used without further puri-
fication.

MS (ES) m/e 274 (M+H)*

b) 2-(4-ethyl-2-methoxyphenoxy)aniline

NO,

According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene by 4-ethyl-2-methoxy-1-(2-nitrophenoxy)
benzene (0.66 mmol; 180 mg) and THF by ethanol, the title
compound was prepared in quantitative yield (181 mg) and
used without further purification.

MS (ES) m/e 244 (M+H)*
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¢) 2-(2-aminophenoxy)-5-ethylphenol

O BBI‘3
e

oH NH,

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine by 2-(4-ethyl-2-methoxyphenoxy)aniline (50 mg;
0.21 mmol), the title compound was prepared in 42% yield
(0.09 mmol; 20 mg) after purification by preparative TL.C on
silica gel (dichloromethane/methanol—40/60).

MS (ES) m/e 244 (M+H)*

{1 RMN (CDCL,) & (ppm): 6.93 (t, 1H, 1=7.4 Hz); 6.89-
6.85 (m, 2H); 6.82-6.79 (m, 2H); 6.76-6.72 (m, 1H) 6.64 (dd,
1H, 1,=8.1 Hz; 1,=1.8 Hz); 2.58 (q, 2H, 1=7.6 Hz); 1.22 (t,
3H, J=7.6 Hz).

EXAMPLE 36

2-[(6-fluoropyridin-2-yl)oxy]-5-(methoxymethyl)
phenol

a) 5-(chloromethyl)-2-[(6-fluoropyridin-2-yl)oxy]

phenol
F
~ NTON
0 | BBr;
o ~~  CEd,
cl
F
N
oH |
0 Z
cl

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine by 2-[4-(chloromethyl)-2-methoxyphenoxy]-6-
fluoro pyridine (205 mg; 0.77 mmol), the title compound (185
mg; 95%) was prepared as a light brown solid without further
purification.

MS (ES) m/e 254 (M+H)*
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'H NMR (CDCL,) & (ppm): 7.81 (q, 1H, J=8.0 Hz); 7.11
(m, 2H); 6.95 (dd, 1H, 1,=8.2 Hz, 1,=1.9 Hz); 6.83 (d, 1M,
J=8.0 Hz); 6.68 (dd, 1H, 1,=7.9 Hz, I,=2.1 Hz); 4.55 (s, 2H).

b) 2-[(6-fluoropyridin-2-yl)oxy]-5-(methoxymethyl)

phenol
F
N X
on |
MeONa
o A Nal
MeOH
cl
N
on |
0 Z
o)

To a solution of 5-(chloromethyl)-2-[(6-fluoropyridin-2-
yhoxy|phenol (50 mg; 0.20 mmol), under argon, in methanol
(1 mL) was added sodium methoxylate (3.94 mmol; 22 mg)
and sodium iodide (0.07 mmol; 10 mg). The reaction mixture
was allowed to stir at room temperature overnight. The reac-
tion was hydrolysed with saturated NH,Cl (5§ mL), extracted
with ethyl acetate (3*2 mL), and washed with 5 mL of satu-
rated NaHCO;. Combined organic phases were dried over
Na,SO,, concentrated in vacuo, the title compound (49 mg;
100%) was prepared as a light yellow oil without further
purification.

MS (ES) m/e 250 (M+H)*

'H NMR (CDCL,) & (ppm): 7.77 (q. 1H, J=8.0 Hz); 7.07
(m, 2H); 6.89 (dd, 1H, J,=8.1 Hz, 1,=1.3 Hz); 6.77 (d, 1H,
J=7.8 Hz); 6.65 (dd, 1H, 1,=7.8 Hz, 1,=2.1 Hz); 4.42 (s, 2H):
3.40 (s, 3H).

EXAMPLE 37

5-ethyl-2-{2-fluoro-4-[ (4-hydroxybutyl)amino]

phenoxy }phenol
a) 4-ethyl-1-(2-fluoro-4-nitrophenoxy )-2-methoxy-
benzene
o F
OH F —_—

NO,
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-continued

NO,

According to the procedure of example 20(a) except sub-
stituting 1-fluoro-4-nitro-2-(trifluoromethyl)benzene for 3,4-
difluoronitrobenzene (318 mg; 2.0 mmol), the title compound
(551 mg; 95%) was prepared as a yellow solid, used without
further purification.

MS (ES) m/e 292 (M+H)*.

b) 4-(4-ethyl-2-methoxyphenoxy)-3-fluoroaniline
and 4-{[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophe-
nyl]amino } butan-1-ol

O/ F
\/©/O\©\
NO,
O/ F
+
NH,
O/ F
i
N
H

According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for 4-ethyl-1-(2-fluoro-4-nitrophenoxy)-
2-methoxybenzene (551 mg; 1.89 mmol), two compounds
were obtained after purification on silica gel (gradient: cyclo-
hexane/ethyl acetate):

4-(4-ethyl-2-methoxyphenoxy)-3-fluoroaniline (202 mg;
40%)

MS (ES) m/e 262 (M+H)*.

4-{[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophenyl]
amino }butan-1-ol (30 mg; 5%) MS (ES) m/e 334 (M+H)*.

¢) 5-ethyl-2-{2-fluoro-4-[ (4-hydroxybutyl)amino]
phenoxy }phenol

O/ F
1,
N
H



US 9,309,179 B2

63

-continued

O
QH

N
H

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 4-{[4-(4-ethyl-2-methoxyphenoxy)-3-fluo-
rophenyl]amino }butan-1-ol (30 mg; 0.009 mmol), the title
compound (24 mg; 83%) was prepared as a light brown solid,
after purification by preparative TLC (dichloromethane/
methanol: 95/5).

MS (ES) m/e 320 (M+H)*

'H RMN (CDCl,) & (ppm): 6.90 (m, 2H); 6.60 (m, 2H);
6.42(d, 1H, I=12.8 Hz); 6.33 (d, 1H, J=8.7 Hz); 3.71 (m, 2H);
3.12 (t, 2H, J=5.9 Hz); 2.56 (q, 2H, J=7.6 Hz); 1.70 (s1, 4H);
1.20 (t, 3H, J=7.6 Hz).

EXAMPLE 38

2-{3-[4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-phe-
noxy]-propyl}-isoindole-1,3-dione

a) 4-(4-ethyl-2-methoxyphenoxy)-3-fluorophenol
O/ F
\/©/ O\©\
NH,
O/ F
\/©/O\©\
OH

To a solution of 4-(4-ethyl-2-methoxyphenoxy)-3-fluoroa-
niline (215 mg; 0.82 mmol) in H,SO, 35%, at 0° C., was
added a solution of NaNO, (69 mg; 1 mmol) in water (1 mL).
The mixture was stirred 30 min. at 0° C. A solution of copper
(II) sulphate (1.85 g; 11.6 mmol) in 6 mL of water was added,
followed by copper(]) oxide (99 mg; 0.69 mmol). The reac-
tion was stirred 45 min. at room temperature, then hydrolysed
with NaHCO; sat (6 mL) and NH,OH. The mixture was
extracted with ethyl acetate (3*5 mL). Combined organic
phases were dried over Na,SO,, concentrated in vacuo. The
title compound (85 mg; 0.032 mmol; 39%) was obtained as an
oil, after purification by preparative TL.C (cyclohexane/ethyl
acetate: 7/3).

MS (ES) m/e 285 (M+Na)*
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b) 2-{3-[4-(4-Ethyl-2-methoxy-phenoxy)-3-fluoro-
phenoxy|-propyl}-isoindole-1,3-dione

o F
0 +
OH
0
N—\_/Br —_—
0
o F
o)
0
0" "y
o

To a solution of 4-(4-ethyl-2-methoxyphenoxy)-3-fluo-
rophenol (0.32 mmol; 85 mg) in dry acetone (3 mL), under
argon, were added potassium hydroxide (0.39 mmol; 54 mg),
Nal (0.065 mmol; 10 mg) and N-(3-bromopropyl)phtalimide
(0.40 mmol; 107 mg). The reaction was stirred 3 days at 50°
C. The mixture was concentrated in vacuo, hydrolysed with
NH,Cl sat. (5 mL) and extracted with ethyl acetate (3*3 mL).
Combined organic phases were dried over Na,SO,, concen-
trated in vacuo. The title compound (75 mg; 0.17 mmol; 51%)
was obtained as an oil, after purification by preparative TLC
(cyclohexane/ethyl acetate: 7/3).

MS (ES) m/e 285 (M+Na)*

'HRMN (CDCl,) 8 (ppm): 7.83 (dd, 2H, J,=5.2 Hz; J,=3.0
Hz),7.71 (dd, 2H, I, =5.2 Hz; J1,=2.9 Hz); 6.86 (t, 1H, J=9.1
Hz); 6.80 (s, 1H); 6.67 (s, 2H); 6.61 (dd, 1H, J,=12.1 Hgz;
1,=2.5 Hz); 6.50 (d, 1H, J=8.9 Hz); 3.98 (t, 2H, J=5.9 Hz),
3.91-3.87 (m, 5H); 2.61 (q, 2H, J=7.6 Hz); 2.20-2.16 (m, 2H);
1.23 (t, 3H, J=7.6 Hz).

¢) 2-{3-[4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-
phenoxy|-propyl}-isoindole-1,3-dione

o~ F
0
0
o
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-continued
OH F

O/\/\N

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine by 2-{3-[4-(4-Ethyl-2-methoxy-phenoxy)-3-fluoro-
phenoxy]-propyl}-isoindole-1,3-dione (64 mg; 0.14 mmol),
the title compound was prepared in 83% yield (0.12 mmol; 52
mg) after purification by preparative TL.C on silica gel (ethyl
acetate/cyclohexane—30/70).

MS (ES) m/e 436 (M+H)*

'"HRMN (CDCI,) b (ppm): 7.84 (dd, 2H, J,=5.4 Hz; 1,=3.1
Hz); 7.71 (dd, 2H, J,=5.4 Hz; 1,=3.0 Hz); 6.94 (t, 1H, J=9.0
Hz); 6.86 (s, 1H); 6.63-6.60 (m, 2H); 6.54-6.50 (m, 1H); 3.98
(t, 2H, J=5.9 Hz); 3.90 (t, 2H, J=6.8 Hz); 2.56 (q, 2H, J=7.6
Hz); 2.17 (qt, 2H, J=6.2 Hz); 1.20 (t, 3H, J=7.6 Hz).

EXAMPLE 39
2-[4-(3-aminopropoxy)-2-fluorophenoxy]-5-ethyl
phenol
OH F
(6]
NG ,HN—NH,
(6]

OH F
o TN NI,

To a solution of 2-{3-[4-(4-Bthyl-2-hydroxy-phenoxy)-3-
fluoro-phenoxy]-propyl}-isoindole-1,3-dione (0.096 mmol;
42 mg) in methanol (2 mL), under argon, was added hydra-
zine monohydrate (0.21 mmol; 10 pL). The reaction was
heated to reflux for 1 h 30. After cooling to 0° C., the mixture
was hydrolysed with HC1 1N and filtered. The filtrate was
basified with NaOH 0.1 N (pH=11) and extracted with chlo-
roform (3*5 mL). Combined organic phases were dried over
Na,SO,, concentrated in vacuo. The title compound (13 mg;
0.04 mmol; 44%) was obtained as yellow oil, after purifica-
tion by preparative TLC (dichloromethane/methanol/
NH,OH: 90/10/1).

MS (ES) m/e 306 (M+H)*

'H RMN (CDCl,) & (ppm): 6.92 (t, 1H, J=9.1 Hz); 6.85 (s,
1H); 6.68 (dd, 1H, J,=12.1 Hz, 1,=2.6 Hz); 6.63-6.56 (m.
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3H); 3.90 (t, 21, J=6.8 Hz); 3.86 (s1, 2H); 2.96 (s1, 2H); 2.56
(q. 2H, I=7.6 Hz); 1.97 (qt, 2H, J=6.2 Hz); 1.19 (t, 3H, J=7.6
Hz).

EXAMPLE 40

1-[4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-phenyl-
eth-(E)-ylideneaminooxy]-acetic acid ethyl ester

OH F
O
+
(0]
(¢]
E—
Ve O\)k
HN OH
OH F

O

N\O/\[(Ov

¢}

According to the procedure of example 30 except substi-

tuting O-methylhydroxylamine hydrochloride by (ami-
nooxy)acetic acid hydrochloride (0.21 mmol; 23 mg), the title
compound was isolated (43 mg; 65%) after purification by
preparative (ethyl acetate/cyclohexane/acetic acid—40/60/
D).
MS (ES) m/e 376 (M+H)*
'H RMN (CDCl,) & (ppm): 7.51 (dd, 1H, J, =12.0 Hz,
1,=1.9 Hz); 7.32 (d, 1H, J=8.0 Hz); 6.96 (t, 1H, J=8.4 Hz),
6.89 (s, 1H); 6.75 (d, 1H, J=8.3 Hz); 6.66 (dd, 1H, J, =8.2 Hz,
1,=1.6 Hz), 4.72 (s, 2H); 4.24 (q, 2H, J=7.1 Hz); 2.60 (q, 2H,
J=7.6 Hz); 2.27 (s, 3H); 1.29 (t, 3H, J=7.1 Hz); 1.22 (t, 3H,
J=7.6 Hz).

EXAMPLE 41

[({(1E)-1-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluo-
rophenyl]ethylidene }amino)oxy]acetic acid

OH F

N. OH
~ O/ﬁ(

¢}

The title compound (11 mg; 18%) was isolated from the
example as a white solid, after purification by preparative
TLC ethyl acetate/cyclohexane/acetic acid—40/60/1).

MS (ES) m/e 348 (M+H)*
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'H RMN (MeOD) 8 (ppm): 7.52 (d, 11, J=12.5 Hz); 7.33
(d, 1H, J=8.3 Hz); 6.83-6.80 (m, 2H); 6.77 (t, 11, ]=8.0 Hz);
6.68 (dd, 1H, 1,=8.2 Hz, 1,=1.8 Hz); 4.86 (s1, 2H); 2.59 (q,
2H, I=7.6 Hz); 2.26 (s, 3H); 1.23 (t, 31, J=7.6 Hz).

EXAMPLE 42

3-Morpholin-4-yl-propane-1-sulfonic acid [4-(4-
ethyl-2-hydroxy-phenoxy)-3-fluoro-phenyl]-amide

a) 3-chloro-N-[4-(4-ethyl-2-methoxyphenoxy)-3-
fluorophenyl|propane-1-sulfonamide

Uopol

c1—s/\/\c1 —

O/ F
e

To a solution of 4-(4-ethyl-2-methoxyphenoxy)-3-fluoroa-
niline (0.38 mmol; 100 mg) in dry dichloromethane (1 mL),
under argon, at 0° C. were added pyridine (0.46 mmol; 37 uL.)
and 3-chloropropanesulfonyle chloride (0.46 mmol; 56 pL.).
The reaction was stirred overnight at room temperature. The
mixture was hydrolysed with NH,CI sat. (2 mL) and
extracted with dichloromethane (3*1 mL). Combined organic
phases were dried over Na,SO,, concentrated in vacuo. The
title compound (200 mg; 0.38 mmol; quantitative) was
obtained as a brown oil, used without further purification.

MS (ES) m/e 306 (M+H)*

Cl

b) 3-Morpholin-4-yl-propane-1-sulfonicacid[4-(4-
ethyl-2-methoxy-phenoxy)-3-fluoro-phenyl]-amide

O/ F
O
o +
s
N
()
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-continued
O F

To a solution of 3-chloro-N-[4-(4-ethyl-2-methoxyphe-
noxy)-3-fluorophenyl|propane-1-sulfonamide (0.38 mmol;
153 mg) in dry acetonitrile (2 mL), under argon, was added
morpholine (1.1 mmol; 100 pl). The reaction was heated at
50° C. overnight. After cooling to room temperature, the
mixture was hydrolysed with 5 ml. of water and extracted
with dichloromethane (3*2 mL). Combined organic phases
were dried over Na,SO,, concentrated in vacuo, the title
compound (62 mg; 36%) was obtained after purification by
preparative TL.C on silica gel (ethyl acetate/cyclohexane—
40/60).

MS (ES) m/e 453 (M+H)*

'H{ RMN (CDCLy) & (ppm): 7.11 (dd, 1H, I, =12.0 Hz,
1,=2.1 Hz); 6.84-6.72 (m, SH); 3.83 (s, 3H); 3.69 (m, 4H);
3.19 (1, 2H, 1 7.1 Hz); 2.64 (q, 2H, J=7.6 Hz); 2.51-2.47 (m,
6H); 2.04 (qt, 2H, 1=6.8 Hz); 1.25 (t, 31, J=7.6 Hz).

¢) 3-Morpholin-4-yl-propane-1-sulfonic acid [4-(4-
ethyl-2-hydroxy-phenoxy)-3-fluoro-phenyl]-amide

o~ F
o
0
o~ ~
)
0
oH F
o
i
N—ls/\/\N

)

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine by 3-Morpholin-4-yl-propane-1-sulfonicacid[4-(4-
ethyl-2-methoxy-phenoxy)-3-fluoro-phenyl]-amide  (0.11
mmol; 50 mg), the title compound was prepared in 60% yield
(0.07 mmol; 29 mg) after purification by preparative TLC
(dichloromethane/methanol-95/5).

MS (ES) m/e 439 (M+H)*

{1 RMN (CDCLy) & (ppm): 7.16 (dd, 1H, I, =11.7 He,
1,=2.3 Hz); 6.95-6.88 (m, 3H); 6.73 (d, 1H, ]=8.2 Hz); 6.65
(dd, 11, J,=8.2 Hz, J,=1.9 Hz); 3.71 (1, 4H, ]=4.2 Hz); 3.18 (t,
2H, J=7.0 Hz); 2.61-2.53 (m, 8H); 2.06 (qt, 2, J=6.8 Hz);
1.21 (t, 3H, J=7.6 Hz).
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EXAMPLE 43

2-[4-(1,1-Dioxo-isothiazolidin-2-yl)-2-fluoro-phe-
noxy|-5-ethyl-phenol

a) 2-[4-(4-Ethyl-2-methoxy-phenoxy)-3-fluoro-phe-
nyl]-isothiazolidine 1,1-dioxide

o 0
\Y4
0
The title compound (44 mg; 31%) was isolated from the
example (b) as a white solid, after purification by preparative
TLC on silica gel (ethyl acetate/cyclohexane—40/60).
MS (ES) m/e 388 (M+Na)*
'H RMN (CDCly) & (ppm): 7.11 (dd, 1H, J, =12.0 Hz,
J,=2.5 Hz); 6.94 (d, 1H, J=8.9 Hz); 6.87-6.80 (m, 3H); 6.72
(dd, 1H, J, =8.1 Hz, 1,=1.3 Hz); 3.83 (s, 3H); 3.71 (t, 2H,

J=6.6 Hz); 3.38 (1, 2H, J=7.4 Hz); 2.63 (q, 21, I=7.6 Hz); 2.51
(qt, 2H, J=7.6 Hz); 1.24 (1, 3H, J=7.6 Hz).

b) 2-[4-(1,1-Dioxo-isothiazolidin-2-y1)-2-fluoro-

phenoxy|-5-ethyl-phenol
O/ F
O
0O 0 —
\V
0
OH
O
o 0O
\V
0

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine by 2-[4-(4-Ethyl-2-methoxy-phenoxy)-3-fluoro-
phenyl]-isothiazolidine 1,1-dioxide (0.10 mmol; 38 mg), the
title compound was prepared in 76% yield (0.08 mmol; 28
mg) after purification by preparative TLC on silica gel
(dichloromethane/methanol—95/5).

MS (ES) m/e 374 (M+H)*

'H RMN (CDCL,) & (ppm): 7.11 (dd, 1H, J,=12.0 Hz,
1,=2.5 Hz); 7.03-6.96 (m, 2H); 6.88 (s1, 1H); 6.70 (d, 1M,
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J=8.2 Hz); 6.63 (dd, 1H, J, =8.2 Hz, 1,=1.8 Hz); 3.73 (t, 21,
J=6.6 Hz); 3.39 (t, 2H, J=7.4 Hz); 2.61-2.50 (m, 4H); 1.21 (t,
3H, 1=7.6 Hz).

EXAMPLE 44

ethyl[4-(4-ethyl-2-hydroxyphenoxy)-3-fluorophenyl|
carbamate

a) ethyl[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophe-
nyl]carbamate

o/ F
4
NH,
Cl\“/o\/
0

b

¢}

4-(4-ethyl-2-methoxyphenoxy)-3-fluoroaniline (0.19
mmol; 50 mg) in 1 mI, THF/NaHCOj sat. (1/1), at 0° C. were
added ethylchloroformate (0.38 mmol; 41 mg). The reaction
was stirred overnight at room temperature. The mixture was
hydrolysed with NH,Cl sat. (4 mL) and extracted with dichlo-
romethane (3*2 mL). Combined organic phases were dried
over Na,SQO,, concentrated in vacuo. The title compound (36
mg; 56%) was obtained as a brown oil, after purification by
preparative TL.C on silica gel (ethyl acetate/cyclohexane—
70/30).

MS (ES) m/e 334 (M+H)*

b) ethyl[4-(4-ethyl-2-hydroxyphenoxy)-3-fluorophe-
nyl]carbamate
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-continued
OH F

e}

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine by ethyl[4-(4-ethyl-2-methoxyphenoxy)-3-fluo-
rophenyl|carbamate (0.11 mmol; 35 mg), the title compound
was prepared in 69% yield (0.07 mmol; 23 mg) after purifi-
cation by preparative TLC (ethyl acetate/cyclohexane—70/
30).

MS (ES) m/e 320 (M+H)*

'HRMN (CDCL,) 8 (ppm): 7.41 (d, 1H, J=12.0 Hz); 6.99-
6.96 (m, 2H); 6.88 (s1, 1H); 6.67 (d, 1H, J=8.1 Hz); 6.62 (dd,
1H, J,=8.2 Hz, J,=1.8 Hz); 4.23 (q, 2H, J=7.1 Hz); 2.58 (q,
2H, J=7.6 Hz); 1.31 (t, 3H, J=7.1 Hz); 1.21 (t, 3H, ]=7.6 Hz).

EXAMPLE 45
5-ethyl-2-[4-(ethylamino)-2-fluorophenoxy |phenol

a) N-ethyl-4-(4-ethyl-2-methoxyphenoxy)-3-fluoroa-
niline

O F
\/©/O\©\

P

H
According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for 4-ethyl-1-(2-fluoro-4-nitrophenoxy)-
2-methoxybenzene (1.16 g; 4.0 mmol) and tetrahydrofurane
for ethanol (16 mL), two compounds were obtained after
purification on silica gel (gradient cyclohexane/dichlo-
romethane) 4-(4-ethyl-2-methoxyphenoxy)-3-fluoroaniline

(466 mg; 45%)
MS (ES) m/e 262 (M+H)*
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N-ethyl-4-(4-ethyl-2-methoxyphenox)-3-fluoroaniline
(461 mg; 40%) MS (ES) m/e 290 (M+H)*

b)
5-ethyl-2-[4-(ethylamino)-2-fluorophenoxy |phenol

Nepe¥iy
Joael

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for N-ethyl-4-(4-ethyl-2-methoxyphenoxy)-3-fluo-
roaniline (461 mg; 1.59 mmol), the title compound (270 mg;
62% ) was prepared as a light brown solid, after purification by
chromatography on silica gel (gradient dichloromethane/
ethyl acetate).

MS (ES) m/e 276 (M+H)*

'"HRMN (CDCl5) 8 (ppm): 6.93 (t, 1H, J=8.9 Hz); 6.87 (s,
1H); 6.62 (q, 2H, J=6.6 Hz); 6.46 (dd, 1H, J,=12.7Hz,1,=2.5
Hz); 6.37 (d, 1H, I=8.7 Hz); 3.15 (q, 2H, J=7.2 Hz); 2.59 (q,
2H, J=7.6 Hz); 1.30 (t, 3H, J=7.1 Hz); 1.21 (t, 3H, J=7.6 Hz).

EXAMPLE 46
5-ethyl-2-[2-(methylamino)phenoxy|phenol

a)
N-[2-(4-ethyl-2-methoxyphenoxy)phenyl|formamide

¥oacy
eae)

To acetic anhydride (0.53 mmol; 51 uL) under argon, at 0°
C., was added formic acid (0.66 mmol; 25 uL.). The reaction
was stirred 2 hours at 60° C. After cooling to 0° C., the
mixture was diluted with 1 ml. of dry THF, followed by a
solution of 2-(4-ethyl-2-methoxyphenoxy)aniline (0.21
mmol; 50 mg) in dry THF (1 mL). The reaction was stirred 2
hours at room temperature. The mixture was concentrated in
vacuo to give the title compound (72 mg; quantitative) as a
brown oil, used without further purification.

MS (ES) m/e 272 (M+H)*.
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b) 2-(4-ethyl-2-methoxyphenoxy )-N-methylaniline

O/ HN/

\/©/O\©

To asolution of N-[2-(4-ethyl-2-methoxyphenoxy)phenyl]
formamide (0.21 mmol; 72 mg), under argon, in dry THF was
added at 0° C., borane dimethylsulfide complex (0.51 mmol,
49 pL). The reaction was stirred at reflux for 3 h 30. After
cooling to 0° C., the mixture was diluted with 1 mL of dry
methanol and stirred 1 hour. HCI (4M in dioxane) was added
at0° C. until pH 2, then the mixture was refluxed 1 hour. After
cooling to room temperature, the reaction was diluted with 5
mL of methanol and concentrated in vacuo. The crude was
treated with 5 mL. of NaOH (1N), until pH 12, and extracted
with ethyl acetate (3*2 ml). Combined organic phases were
dried over Na,SO, and concentrated in vacuo to yield the title

compound (66 mg, quantitative) as a red oil used without
further purification.

MS (ES) m/e 258 (M+H)*.

¢) 5-ethyl-2-[2-(methylamino)phenoxy|phenol

OH

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine by 2-(4-ethyl-2-methoxyphenoxy)-N-methylaniline
(0.26 mmol; 66 mg), the title compound was prepared in 50%
yield (0.13 mmol; 31 mg) after purification by preparative
TLC (ethyl acetate/cyclohexane—70/30).

MS (ES) m/e 244 (M+H)*

'H RMN (CDCl,) & (ppm): 7.07 (t, 1H, J=6.6 Hz); 6.88 (s,
1H); 6.81-6.76 (m, 3H); 6.69-6.64 (m, 2H); 2.89 (s, 3H); 2.60
(q. 2H, 1=7.6 Hz); 1.23 (t, 31, J=7.6 Hz).
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EXAMPLE 47

5-ethyl-2-[4-(methylsulfonyl)phenoxy|phenol
a) 4-(4-ethyl-2-methoxyphenoxy)phenyl methyl

sulfone

HO OH

-~
OH

/S§§

e}

To a suspension of Cu(OAc), (3.0 mmol; 543 mg),
4-(methanesulphonyl)benzeneboronic acid (4.0 mmol; 800
mg) and activated molecular sieves (800 mg) under air, in
anhydrous dichloromethane (5 mL), were added 2-methoxy-
4-ethylphenol (2.0 mmol; 0.28 mL), anhydrous triethylamine
(10 mmol; 1.4 mL), and anhydrous pyridine (10 mmol; 0.8
mL). The reaction was stirred for 2 days at room temperature.
The crude was filtered on silica gel, washed with ethyl
acetate, concentrated. The residue was then purified by col-
umn chromatography (gradient cyclohexane/dichlo-
romethane) to yield the title compound as clear oil (617 mg;
2.0 mmol; quantitative).

MS (ES) m/e 307 (M+H)*

b) 5-ethyl-2-[4-(methylsulfonyl)phenoxy |phenol

n=0_

\
o

BBr;
CH,Cl,
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-continued
O

|_o

g=
AN

OH

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 4-(4-ethyl-2-methoxyphenoxy)phenyl methyl
sulfone (130 mg; 0.42 mmol), the title compound (94 mg;
76%) was prepared as a white solid, after purification by
preparative TLC (dichloromethane).

MS (ES) m/e 293 (M+H)*

'"HRMN (CDCl,) 8 (ppm): 7.91 (d, 2H, I=8.8 Hz); 7.13 (d,
2H, J1=8.9 Hz); 6.95 (s, 1H) 6.92 (d, 1H, J=8.2 Hz); 6.78 (d,
1H, J=8.2 Hz); 3.07 (s, 3H); 2.66 (q, 2H, J=7.6 Hz); 1.26 (1,
3H, I=7.6 Hz).

EXAMPLE 48
5-Ethyl-2-[2-fluoro-4-(3-hydroxy-propylamino)-
phenoxy|-phenol
a) 2-(benzyloxy)-4-ethyl-1-(2-fluoro-4-nitrophe-
noxy )benzene

W@
O
\/©/OH B
O
\/©/O
NO,

According to the procedure of example 20 (a) except sub-

stituting 1-fluoro-4-nitro-2-(trifluoromethyl)benzene for 3,4-

difluoronitrobenzene (30.5 g; 192 mmol), and 2-methoxy-4-
ethylphenol for 2-(benzyloxy)-4-ethylphenol (33.6 g; 147
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mmol) the title compound (58.1 g; 100%) was prepared as a
brown oil, used without further purification.

b) 4-[2-(benzyloxy)-4-ethylphenoxy]-3-fluoroaniline

R

'
§eael

2

NH,

To a solution of 2-(benzyloxy)-4-ethyl-1-(2-fluoro-4-nitro
phenoxy)benzene (25 g; 68 mmol) in ether (86 mL), under
argon cooled to 0° C., was added a suspension of tin dichlo-
ride (153 g; 801 mmol) in HC1 (50 mL; 2 mol). The mixture
was allowed to warm up to room temperature overnight, then
a 10% NaOH solution was added dropwise. The resulting
mixture was extracted with ethyl acetate (5¥400 mL). Com-
bined organic phases were washed with water (400 mL.) and
brine, then dried over Na,SO, and concentrated. The residue
was purified on silica gel (ethyl acetate/cyclohexane 1:9) to
yield the title compound as a light brown solid (15.8 g;
68.8%)

MS (ES) m/e 338 (M+H)*

¢) 3-[4-(2-Benzyloxy-4-ethyl-phenoxy)-3-fluoro-
phenylamino]-propan-1-o0l

/\/\OH
T K,CO, DMF,
MW, 180° C

ﬁ@f

4-[2-(benzyloxy)-4-ethylphenoxy]-3-fluoroaniline (500
mg, 1.48 mmol), K,CO; (1.23 g, 8.9 mmol) and 3-bromo-1-
propanol (410 mg, 2.9 mmol) were taken in dry DMF (2 ml)
in a microwave vial and was subjected to microwave at 180°
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C.for 2h. The reaction mixture was filtered over celite and the
residue washed thoroughly with ethyl acetate. The combined
organic fractions including the filtrate were washed with
water, brine, dried over Na,SO, and concentrated. The crude
obtained was combined with earlier crude products obtained
from a 100 mg and 200 mg batches and purified together by
column chromatography over silica gel using 40% ethylac-
etate in pet ether as eluant to get 400 mg (42.6%) of pure title
compound.

d) 5-Ethyl-2-[2-fluoro-4-(3-hydroxy-propylamino)-
phenoxy|-phenol

OBn F OH
N
H
OH F OH
N
H
3-[4-(2-Benzyloxy-4-ethyl-phenoxy)-3-fluoro-pheny-
lamino]-propan-1-o0l (400 mg, 1.01 mmol) was taken in 15 ml
of absolute ethanol, under nitrogen. To this was added
Pd(OH),, (20%, 50 mg) followed by ammonium formate
(200 mg, 3.1 mmol). The reaction mixture was heated at 65°
C. and monitored by TLC. After complete consumption of
starting material (20 minutes), the heating was stopped and
mixture cooled to rt. The reaction mixture was filtered
through celite and the residue was washed with methanol. The
combined filtrate was concentrated to obtain 300 mg of crude
compound showing 70% by HPLC. The crude was purified by
preparative HPL.C (Column: C18 Symmetry (300x19 mm),
7u, Mobile phase A: 20 mM ammonium acetate, Mobile

phase B: Acetonitrile) to get 140 mg (45.3%) of title com-
pound.

Pd(OH),,

Amm. Formate
EtOH, 65° C., 20 min

EXAMPLE 49

5-ethyl-2-(4-{[(E)-pyrrolidin-2-ylidenemethyl]
sulfonyl }phenoxy)phenol

a) (2B)-2-({[4-(4-ethyl-2-methoxyphenoxy)phenyl]
sulfonyl} methylene)pyrrolidine

O
I
~
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-continued
\\SyO
=]
O H
/O

To a solution of 4-(4-ethyl-2-methoxyphenoxy)phenyl
methyl sulfone (0.44 mmol; 136 mg), in anhydrous THF (1
mL), under argon, cooled to 0° C., was added sBul.i (1.2M in
cyclohexane; 0.89 mmol; 0.74 mL). After stirring for 30 min,
a solution of 1-BOC-2-Pyrrolidinone (0.44 mmol; 0.08 m[.)
in anhydrous THF (1 mL) was slowly added. The reaction was
stirred at 0° C. for 30 min. then slowly warmed up to room
temperature overnight. The mixture was quenched with water
and NH,,Cl sat. (3 mL), extracted with ethyl acetate (2*3 mL),
to yield a light yellow oil (164 mg), used without further
purification.

MS (ES) m/e 374 (M+H)*

b) 5-ethyl-2-(4-{[(E)-pyrrolidin-2-ylidenemethyl]
sulfonyl}phenoxy)phenol

0
\\S/O
(=7
o i
o
0
A\ Y

OH

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for (2E)-2-({[4-(4-ethyl-2-methoxyphenoxy)phe-
nyl]sulfonyl }methylene)pyrrolidine (164 mg; 0.44 mmol),
the title compound (34 mg; 0.09 mmol; 22%) was prepared as
a clear oil, after purification by preparative TLC (dichlo-
romethane/ethyl acetate).

MS (ES) m/e 378 (M+H,O+H)"

'HRMN (CDCl,) 8 (ppm): 7.78 (d, 2H, J=8.8 Hz); 6.99 (d,
2H, J=8.8 Hz); 6.90 (s, 1H); 6.87 (d, 1H, J=8.3 Hz); 6.73 (d,
1H, J=8.0 Hz); 4.66 (s, 1H); 3.75 (t, 2H, J=1.8 Hz); 2.79 (q,
2H, J=6.7 Hz); 2.63 (t, 2H, J=7.6 Hz); 1.95 (qu, 2H, J=7.1
Hz); 1.24 (t, 3H, J=7.6 Hz).
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EXAMPLE 50

2-(2-amino-5-fluorophenoxy)-5-ethylphenol

a) 4-ethyl-1-(3-fluoro-4-nitrophenoxy )-2-methoxy-
benzene and 4-ethyl-1-(5-fluoro-2-nitrophenoxy)-2-
methoxybenzene

OH

K,CO
—_—
80° C., ACN
NO,

o
O F
@ '
NO,
o NO,
\/©/O i
F
According to the procedure of example 20 (a) except sub-

stituting 1-fluoro-4-nitro-2-(trifluoromethyl)benzene for 1,3-
difluoro-4-nitrobenzene (110 pl; 1 mmol), the title products

were obtained as a yellow solid (253 mg; 87%), after purifi- 4

cation by preparative TLC (cyclohexane/ethyl acetate: 9/1).
MS (ES) m/e 292 (M+H)*

b) 4-(4-ethyl-2-methoxyphenoxy)-2-fluoroaniline
and 2-(4-ethyl-2-methoxyphenoxy)-4-fluoroaniline

(@] NO,
o)
F
SHC12°H20
+ —_— "
EtOH
O/ NO, reflux
O
F
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-continued

o
\/©/O\©i1:
NH,
n
o/ NH,
\/©/O i
F
To a solution of 4-ethyl-1-(3-fluoro-4-nitrophenoxy)-2-
methoxybenzene and 4-ethyl-1-(5-fluoro-2-nitrophenoxy)-
2-methoxybenzene (100.5 mg, 0.69 mmol) in ethanol (5 mL.)
was added Tin(Il)chloride dihydrate (794 mg, 3.45 mmol).
The reaction mixture was heated to reflux for 1 h 30. The
reaction mixture was washed with water, solid sodium hydro-
genocarbonate and a NaOH solution (1 N). The mixture was
extracted with ethyl acetate. Combined organic phases were
dried over Na,SO,, concentrated in vacuo, to give the title
products as a light brown oil (51 mg; 28%), after purification

by preparative TLC (cyclohexane/ethyl acetate: 7/3).
MS (ES) m/e 262 (M+H)*.

¢) 2-(2-amino-5-fluorophenoxy)-5-ethylphenol

o NH,
0
N
F
o
o) F
—_—
NH,
OH NH,
0
F

According to the procedure of example 5 (b), except sub-
stituting  2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine
for a mixture of 4-(4-ethyl-2-methoxyphenoxy)-2-fluoroa-
niline and 2-(4-ethyl-2-methoxyphenoxy)-4-fluoroaniline
(50.9 mg, 0.19 mmol), the title compound (8.9 mg; 19%) was
obtained after purification by preparative TLC (dichlo-
romethane/ethyl acetate: 9/1).

MS (ES) m/e 248 (M+H)*
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'H NMR (CDCL,) & (ppm): 6.90-6.87 (m, 2H); 6.80-6.67
(m, 3H); 6.59 (dd, 1H, J,=2.8 Hz; 1,=9.6 Hz); 2.62 (q, 2H,
J=7.6 Hz); 1.25 (t, 3H, I=7.6 Hz).

EXAMPLE 51

N-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluorophenyl]-
2,2, 2-trifluoroethanesulfonamide

a) N-[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophe-
nyl]-2,2,2-trifluoroethanesulfonamide

O/ F
ﬁoﬁ
-
NH,
O/ F
ﬁoﬁ
NH
O=—=S=—=0
F
F
F

According to the procedure of example 42 (a) except sub-
stituting 3-chloropropanesulfonyle chloride by

Trifluoroethanesulfonyl chloride (0.46 mmol; 84 mg), the
title compound was prepared (177 mg; quantitative yield) as
a brown oil used without further purification.

MS (ES) m/e 408 (M+H)*

b) N-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluorophe-
nyl]-2,2,2-trifluoroethanesulfonamide

O/ F
NH

—
|
O0=—=8S=—=0
CF;
OH F
\/©/O\©\
Il\TH
O0=—=8S=—=0

N

CF;
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According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine by N-[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophe-
nyl]-2,2,2-trifluoroethanesulfonamide (0.38 mmol; 156 mg),
the title compound was prepared in 53% yield (0.20 mmol; 80
mg) after purification by preparative TLC (cyclohexane/ethyl
acetate-7/3).

MS (ES) m/e 394 (M+H)*

'H RMN (CDCl,) & (ppm): 7.19 (dd, 1H, J, =11.4 Hz,
1,=2.4 Hz); 7.11 (s1, 1H); 7.01-6.93 (m, 2H); 6.90 (d, 1H,
J=1.9 Hz); 6.77 (d, 1H, J=8.2 Hz); 6.69 (dd, 1H, J, =8.2 Hz,
J,=2.0 Hz); 3.83 (q, 2H, J=8.8 Hz); 2.60 (q, 2H, J=7.6 Hz),
1.24 (t, 3H, J=7.6 Hz).

EXAMPLE 52

N-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluorophenyl|
cyclopropane sulfonamide

a) N-[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophe-
nyl]cyclopropane sulfonamide

O/ F
\/©/O\©\
NH,
O/ F
Il\TH

O=—=S=—=0

According to the procedure of example 42 (a) except sub-
stituting 3-chloropropanesulfonyle chloride by cyclopro-
panesulfonyl chloride (0.46 mmol; 47 pl), the title com-
pound was prepared (170 mg; quantitative yield) as a brown
oil used without further purification.

MS (ES) m/e 366 (M+H)*

b) N-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluorophe-
nyl]cyclopropane sulfonamide

NH

O=—=S=—=0
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-continued
OH

H

n—rz

(6] (6]

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine by N-[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophe-
nyl]cyclopropane sulfonamide (0.38 mmol; 140 mg), the title
compound was prepared in 94% yield (0.36 mmol; 126 mg)
after purification by preparative TLC (cyclohexane/ethyl
acetate—7/3).

MS (ES) m/e 352 (M+H)*

'H RMN (CDCl,) & (ppm): 7.19 (d, 1H, J=11.8 Hz); 6.97
(m, 2H); 6.87 (m, 2H); 6.72 (d, 1H, J=8.3 Hz); 6.66 (dd, 1H,
7,=8.3 Hz, 1,=2.0 Hz); 2.59 (q, 2H, 1=7.6 Hz); 2.51 (m, 1H):
1.24-1.17 (m, 5H); 1.03-0.98 (m; 2H)

EXAMPLE 53

5-ethyl-2-{4-[(3-hydroxybutyl)
sulfonyl|phenoxy }phenol

a) 4-{[4-(4-ethyl-2-methoxyphenoxy)phenyl]
sulfonyl}butan-2-ol

0
o
~

O\\S/O
o/©/ \_>*OH
P

According to the procedure of example 49(a) except sub-
stituting 1-BOC-2-Pyrrolidinone for propylene oxide (0.2
mL; 2.8 mmol), the title compound (200 mg; 0.56 mmol;
100%) was prepared as a yellow oil, used without purifica-
tion.

MS (ES) m/e 365 (M+H)*
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b) 5-ethyl-2-{4-[(3-hydroxybutyl)sulfonyl]
phenoxy }phenol

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 4-{[4-(4-ethyl-2-methoxyphenoxy)phenyl]
sulfonyl}butan-2-0l (200 mg; 0.56 mmol), the title compound
(11 mg; 0.03 mmol; 6%) was prepared as a clear oil, after
purification by preparative TLC (dichloromethane/ethyl
acetate).

MS (ES) m/e 351 (M+H)*

'"HRMN (CDCl,) 8 (ppm): 7.81 (d, 2H, J=8.9 Hz); 7.08 (d,
2H,J=8.9 Hz); 6.90 (d, 2H, J=9.9 Hz); 6.75 (d, 1H, ]=8.2 Hz),
5.6 (s1, 1H); 3.90 (m, 1H); 3.21 (m, 2H); 2.63 (q, 2H, J=7.6
Hz); 1.91 (m, 1H); 1.74 (m, 1H); 1.26 (t, 3H, J=7.6 Hz); 1.20
(d, 3H, J=6.2 Hz).

EXAMPLE 54
2-(2-amino-5-methylphenoxy)-5-ethylphenol

a) 4-ethyl-2-methoxy-1-(5-methyl-2-nitrophenoxy)

benzene
NO,
o
F.
OH
K,CO;
4
ACN, 80° C

According to the procedure of example 20(a) except sub-
stituting  1-fluoro-4-nitro-2-(trifluoromethyl)benzene for
2-fluoro-4-nitrotoluene (157 mg; 1 mmol), the title com-
pound (258 mg; 90%) was prepared as a yellow oil after
purification by preparative TLC (cyclohexane/ethyl acetate:
7/3).

MS (ES) m/e 288 (M+H)*.
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b) 4-ethyl-2-methoxy-1-[(3-methyl-5-amino)phe-
noxy |benzene

(o) SnCly*H,O
—_—
EtOH
reflux

According to the procedure of example 50(b) except sub-
stituting 4-(4-ethyl-2-methoxyphenoxy)-2-fluoroaniline and
2-(4-ethyl-2-methoxyphenoxy)-4-fluoroaniline for 4-ethyl-
2-methoxy-1-[(5-methyl-2-nitro)phenoxy|benzene (257 mg,
0.90 mmol), the title compound was prepared as a brown oil
(167 mg; 72%), after purification by preparative TLC (cyclo-
hexane/ethyl acetate: 7/3).

MS (ES) m/e 258 (M+H)*.

¢) 2-(2-amino-5-methylphenoxy)-5-ethylphenol

NH,

BBI‘3
—_—
DCM

OH NH,

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 2-(4-ethyl-2-methoxyphenoxy)-4-methylaniline
(66.4 mg, 0.26 mmol), the title compound was prepared as a
brown solid (4.9 mg; 8%), after purification by preparative
TLC (cyclohexane/ethyl acetate: 7/3).

MS (ES) m/e 244 (M+H)*

'"H NMR (CDCl,) 8 (ppm): 6.89 (d, 1H, =2 Hz); 6.83 (d,
1H, J=8 Hz), 6.79 (d, 1H, I=8 Hz); 6.75 (d, 1H, J=8 Hz); 6.68
(s, 1H); 6.66 (d, 1H, J=2 Hz); 2.61 (q, 2H, J=7.6 Hz); 2.21 (s,
3H); 1.24 (t, 3H, 1.24 Hz).
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EXAMPLE 55

2-(2-Fluoropyridin-3yloxy)-5-propylphenol

a) 3-(2-Methoxy-4-propylphenoxy)-2-nitropyridine

OMe
F
AN OH
| .
Z
N NO,

OMe NO,
0 Ny

/

According to the procedure of example 21 (a3) except
substituting 4-ethyl-2-methoxyphenol by 2-methoxy-4-pro-
pylphenol (1.93 g, 11.61 mmol), the title compound was
prepared in 86% yield (2.6 g) after purification on silica gel
(eluant ethyl acetate/pet ether 15:85) as a pale yellow liquid.

'HNMR (CDCL,), § (ppm): 8.16 (d, J=4.4 Hz, 1H), 7.42
(dd, J=8.4 Hz, J=4.4 Hz, 1H), 7.23 (d, J=8.4 Hz 1H), 7.05 (d,
J=7.8 Hz, 1H), 6.8-6.83 (m, 2H), 3.74 (s, 3H), 2.61 (1, I=7.4
Hz, 2H), 1.62-1.7 (m, 2H), 0.97 (t, I=7.4 Hz, 3H)

LC-MS m/z 289.1 (M+H)*

KOH
Acetonitrile,

80° C.

b) 3-(2-Methoxy-4-propylphenoxy)-2-aminopyridine

FeCl
SN NH—NHyH0
T MeoH,
reflux
2
o)
()
/

To a stirred solution of 3-(4-propyl-2-methoxyphenoxy)-
2-nitropyridine (1.1 g, 3.8 mmol) in methanol (15 ml) was
added anhydrous Ferric chloride (55 mg, 5% by wt) and
activated charcoal (55 mg, 5% by wt). The resulting mixture
was heated to reflux and hydrazine hydrate (570 mg, 11.45
mmol) was added dropwise. The reaction was allowed to stir
under reflux condition overnight, then filtered through celite.
The filtrate was concentrated under reduced pressure, taken in

ethyl acetate (150 ml). The organic layer was washed with
water followed by brine, dried over anhydrous sodium sulfate
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and concentrated under reduced pressure. The residue was
passed through silica column (eluant ethylacetate/pet ether
1:3 to get 900 mg (91.3%) of title compound as a pale yellow
solid.

'"HNMR (CDCl,), 8 (ppm): 7.74 (d, J=5.1 Hz, 1H), 6.9 (d,
J=8 Hz, 1H), 6.8-6.83 (m, 2H), 6.76 (d, J=8.12 Hz, 1H), 6.56
(dd, I=7.8 Hz, J=5.2 Hz, 2H), 5.09 (bs, 2H), 3.82 (s, 3H), 2.59
(t, J=7.4 Hz, 2H), 1.60-1.66 (m, 2H), 0.97 (t, J=7.3 Hz, 3H)

LC-MS mv/z 259.1 (M+H)*

¢) 2-(2-Aminopyridin-3-yloxy)-5-propylphenol

OH

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 3-(2-methoxy-4-propylphenoxy)pyridin-2-
amine (0.9 g, 3.48 mmol), the title compound (0.52 g; 61%)
was obtained.

'HNMR (DMSO-d6), d (ppm): 9.4 (s, D20 exchangeable,
1H), 7.59 (d, J=4.9 Hz, 1H), 6.83 (d, J=8.08 Hz, 1H), 6.77 (d,
J=1.6 Hz, 1H), 6.66-6.61 (m, 2H), 6.43 (dd, J=7.6 Hz, J=4.88
Hz, 1H), 5.82 (bs, D20 exchangeable, 2H), 2.46 (t, J=7.6 Hz,
2H), 1.58-1.52 (m, 2H), 0.88 (t, ]=7.3 Hz, 3H)

LC-MS mv/z 244.8 (M+H)*

EXAMPLE 56

N-[4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-phe-
nyl]-4-morpholin-4-yl-4-oxo-butyramide

a) 1-[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophenyl]
pyrrolidine-2,5-dione

o F
o)
N
NH,

O, 0) 0]
toluene
110° C.

w
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-continued
o F

O

To 2-(4-aminophenoxy)-5-ethyl-4-fluorophenol (785 mg,
3 mmol) were added toluene (1.5 mL.) and succinic anhydride
(360.3 mg, 3.6 mmol). The reaction was left to stir for 3 days
at 110° C. under argon, then concentrated, dissolved in
dichloromethane, washed with a saturated solution of
NaHCO, and a solution of KOH (1 M) and extracted with
dichloromethane. Combined organic phases were dried over
Na,SO,, concentrated in vacuo, to give the title product as a
white solid (624.3 mg; 61%), after purification on silica gel
(dichloromethane).

MS (ES) m/e 344 (M+H)*

b) N-[4-(4-Ethyl-2-methoxy-phenoxy)-3-fluoro-
phenyl]-4-morpholin-4-yl-4-oxo-butyramide

o F
0
0
N
N
o)
/ \  CH3CN
HN 0
o F
0
H
N
0
0

To 1-[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophenyl|
pyrrolidine-2,5-dione (40.4 mg, 0.12 mmol) were added
acetonitrile (120 pL) and morpholine (20 pL., 0.24 mmol).
The reaction mixture was stirred at 30° C. for 3 days under
argon, then concentrated, dissolved in ethyl acetate, washed
with saturated NH,Cl and extracted with ethyl acetate. Com-
bined organic phases were dried over Na,SO,, concentrated
in vacuo, to give the title product (45.1 mg; 87%) after puri-
fication by preparative TLC (dichloromethane/methanol:
9/1).

MS (ES) m/e 431 (M+H)*
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¢) N-[4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-phe-
nyl]-4-morpholin-4-yl-4-oxo-butyramide

(@) F
O
NH
BBI‘3
(0] —
DCM
O
N/w
(4
OH F
O
NH
(6]
(6]
N/w
N
According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for N-[4-(4-Ethyl-2-methoxy-phenoxy)-3-fluoro-

phenyl]-4-morpholin-4-yl-4-oxo-butyramide (45 mg, 0.10
mmol), the title compound was prepared as a white solid (29
mg; 69%), after purification by preparative TLC (dichlo-
romethane/methanol: 95/5).

MS (ES) m/e 417 (M+H)*

'H NMR (CDCl,) 8 (ppm): 7.64 (dd, 1H, I, =2.4 Hz,
1,=12.4 Hz); 7.10-7.07 (m, 1H); 6.97 (t, 1H, J=8.8 Hz); 6.89
(d, 1H, J=1.6 Hz); 6.68 (d, 1H, J=8.0 Hz); 6.63 (dd, 1H, J, =2
Hz, J,=8.4 Hz), 3.73-3.66 (m, 8H), 2.76-2.73 (m, 4H), 2.60
(g9, 2H, I=1.6 Hz), 1.23 (t, 3H, I=1.6 Hz).

EXAMPLE 57
2-fluoro-6-[ (3-fluoro-4-ethyl-6-hydroxy )phenoxy)]|
pyridine
a) 2-(4-bromo-5-fluoro-2-methoxyphenoxy)-6-fluo-
ropyridine
F OH F N, F
. = K,CO;
ACN
P

Br (@]
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-continued
F. (0] N F
| A
Br 0 =

According to the procedure of example 20(a) except sub-
stituting 2-methoxy-4-propylphenol for 4-bromo-5-fluoro-2-
methoxyphenol (441 mg; 2 mmol), and 1-fluoro-4-nitro-2-
(trifluoromethyl)benzene for 2,6-Difluoropyridine (0.18 mL;
2 mmol), the title compound was prepared as a yellow oil (246
mg; 39%), after purification on silica gel (cyclohexane/ethyl
acetate: 95/5).

MS (ES) m/e 317 (M+H)*.

b) 2-fluoro-6-(5-fluoro-2-methoxy-4-vinylphenoxy)

pyridine
F O N. F
N
| +
Br (l) A
=\ 0 Pd(dppf)-CH,Cl,,
\B/ K2CO;4
\ ACN/H,0

o

F o N F

LU
AN T F

To 2-(4-bromo-5-fluoro-2-methoxyphenoxy)-6-fluoropy-
ridine (227 mg, 0.71 mmol) were added [1,1'-Bis(diphe-
nylphosphino)ferrocene|dichloropalladium(Il) complex
with dichloromethane (58.9 mg, 0.07 mmol) and potassium
carbonate (597 mg, 4.26 mmol). To the mixture were added
acetonitrile (4 mL), water (1.3 mL) and vinyl boronic acid
pinacol ester (180 pul, 1.07 mmol). The reaction was flushed
with argon, and left to stir for 3 days at 60° C. The reaction
mixture was then filtered on celite, rinsed with dichlo-
romethane and concentrated. After purification by prepara-
tive TLC (cyclohexane/ethyl acetate: 70/30), the title product
was isolated as an orange oil (166 mg, 89%).

MS (ES) m/e 264 (M+H)*.

¢) 2-fluoro-6-[(3-fluoro-4-ethyl-6-methoxy)phe-

noxy)|pyridine
F O N, F
| = H,, Pd/C
EtOH
N Y~
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According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for 2-fluoro-6-[(3-fluoro-4-vinyl-6-meth-
oxy)phenoxy)|pyridine (166 mg; 0.63 mmol) and tetrahydro-
furane for ethanol (2 mL), the title product was isolated
(145.4 mg, 87%) after purification by preparative TLC (cy-
clohexane/ethyl acetate: 80/20).

MS (ES) m/e 266 (M+H)*.

d) 2-fluoro-6-[(3-fluoro-4-ethyl-6-hydroxy)phe-

noxy)|pyridine
O/
O N, F
| N BBr3
DCM
.

F
OH
O N F
| S
\/(?/ U
F

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 2-fluoro-6-[(3-fluoro-4-ethyl-6-methoxy)phe-
noxy)|pyridine (145 mg, 0.55 mmol), the title compound
(120.5 mg; 87%) was prepared as an oil, after purification by
preparative TLC (cyclohexane/ethyl acetate: 7/3).

MS (ES) m/e 252 (M+H)*

'HNMR (CDCL,) 8 (ppm): 7.83 (q, 1H, J=8 Hz); 6.92 (d,
1H, J=7.6 Hz); 6.84 (d, 2H, J=9.6 Hz); 6.70 (dd, 1H, J=8 Hz),
2.65 (q, 2H, J=7.6 Hz);, 1.26 (t, 3H, J=3.6 Hz).

EXAMPLE 58

2-(4-{[2-(1,3-dioxolan-2-yl)ethyl]
sulfonyl }phenoxy)-5-ethylphenol

a) 2-{2-[4-(4-Ethyl-2-methoxy-phenoxy)-benzene-
sulfonyl]-ethyl}-[1,3]dioxolane
(€]
L2
™~
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According to the procedure of example 49(a) except sub-
stituting 1-BOC-2-Pyrrolidinone for 2-Bromomethyl-1,3-di-
oxolane (0.05 mL; 0.47 mmol), the title compound (152 mg;
0.39 mmol; 100%) was prepared as a yellow oil, used without
purification.

MS (ES) m/e 393 (M+H)*

b) 2-(4-{[2-(1,3-dioxolan-2-y1)ethyl]
sulfonyl}phenoxy)-5-ethylphenol

0
\\SyO
AT
O O\)
0
\\SyO
AT
OH O\)

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 2-{2-[4-(4-Ethyl-2-methoxy-phenoxy)-benzene
sulfonyl]-ethyl}-[1,3]dioxolane (152 mg; 0.39 mmol), the
title compound (3 mg; 0.02 mmol; 2%) was prepared as a
clear oil, after purification by preparative TLC (dichlo-
romethane/ethyl acetate).

MS (ES) m/e 379 (M+H)*

'HRMN (CDCl,) 8 (ppm): 7.86 (d, 2H, J=8.8 Hz); 7.12 (d,
2H,J=8.8 Hz); 6.95 (d, 1H, J=1.7 Hz); 6.92 (d, 1H, J=8.2 Hz),
6.78 (d, 1H, J=8.2 Hz); 4.97 (1, 1H, J=3.9 Hz); 3.94 (m, 2H);
3.85 (m, 2H); 3.23 (m, 2H); 2.66 (q, 2H, J=7.6 Hz); 2.10 (m,
2H); 1.26 (t, 3H, J=7.6 Hz).

EXAMPLE 59

BBI‘3
—_—_
CH,CL,

(5R)-3-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluoro phe-
nyl]-5-(hydroxymethyl)-1,3-oxazolidin-2-one

a) [4-(2-Benzyloxy-4-ethyl-phenoxy)-3-fluoro-phe-
nyl]-carbamic acid benzyl ester

NH,
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(L@ﬁ

Cl
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25

According to the procedure of example 44 (a) except sub- 30

stituting 4-(4-ethyl-2-methoxyphenoxy)-3-fluoroaniline for
4-[2-(benzyloxy)-4-ethylphenoxy]-3-fluoroaniline (200 mg;
0.59 mmol) and ethylchloroformate by benzylchloroformate
(150 pL; 0.73 mmol), the title compound (300 mg; quantita-
tive) was prepared as a brown solid and used without further
purification.

MS (ES) m/e 494 (M+Na)*

b) (5R)-3-[4-(2-Benzyloxy-4-ethyl-phenoxy)-3-
fluoro-phenyl]-5-hydroxymethyl-oxazolidin-2-one

35

40

45

94
-continued
(@] F
(0]
O
A
O

OH

To a solution of [4-(2-Benzyloxy-4-ethyl-phenoxy)-3-
fluoro-phenyl]-carbamic acid benzyl ester (0.31 mmol; 145
mg), under argon, in dry THF cooled to -78° C., was added
n-Butyl lithium 2.3M in THF (0.46 mmol; 200 pl). the reac-
tion mixture was stirred ten minutes and (R)-glycidyl butyrate
(0.34 mmol; 48 pl.) was added. The reaction was stirred
overnight with slow warming to room temperature. The mix-
ture was treated with saturated NH,Cl and extracted with
ethyl acetate. Combined organic phases were dried over
Na,SO, and concentrated in vacuo. The title compound (70
mg; 52%) was obtained as . . . after purification by preparative
TLC (eluant: dichloromethane/methanol: 95/5).

MS (ES) m/e 438 (M+H)*

¢) (5R)-3-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluo-
rophenyl]-5-(hydroxylmethyl)-1,3-oxazolidin-2-one

ge Ofl%o -
.
Soaow,

According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for (5R)-3-[4-(2-Benzyloxy-4-ethyl-phe-
noxy)-3-fluoro-phenyl]-5-hydroxymethyl-oxazolidin-2-one
(0.16 mmol; 70 mg), the title compound (0.12 mmol; 41 mg;
73%) was obtained as a white solid after purification by
preparative TLC (dichloromethane/methanol: 9/1).

MS (ES) m/e 438 (M+H)*

OH
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'H RMN (CDCl,) & (ppm): 7.55 (dd, 1H, J, =12.6 Hz,
7,=2.6 Hz); 7.10-7.07 (m, 1H); 6.98 (t, 1H, I=8.9 Hz); 6.88 (d,
1H, J=1.6 Hz); 6.68 (d, 1H, J=6.7 Hz); 6.63 (dd, 1H, ], =8.3
Hz, 1,=1.7 Hz); 4.74 (m, 1H); 4.02-3.96 (m, 3H); 3.75 (dd,
1H, 1,=12.7 Hz, 1,=3.7 Hz); 2.58 (q, 2H, 1=7.6 Hz); 1.21 (t,
3H, I=7.6 Hz).

EXAMPLE 60
5-Aminomethyl-3-[4-(4-ethyl-2-hydroxyphenoxy)-3-
fluorophenyl]oxazolidin-2-one
a) 3-[4-(2-Benzyloxy-4-ethylphenoxy)-3-fluorophe-
nyl]-5-hydroxymethyloxazolidin-2-one
(@) F
O
O +
N)J\O
H
O
A/O
—_—
(6]
O F
O.
(6]
A
O
OH

According to the procedure of example 59 (b) except sub-
stituting (R)-glycidyl butyrate for (R,S)-glycidyl butyrate
(0.43 mmol; 60 pl), the title compound (240 mg; quantita-
tive) was prepared and used without further purification.

MS (ES) m/e 438 (M+Na)*
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b) Methanesulfonic acid 3-[4-(2-Benzyloxy-4-eth-
ylphenoxy)-3-fluorophenyl]-2-oxo-oxazolidin-5-
ylmethyl ester

OBn F

O

MsCl,

N dem, EtzN

,
<.
Qg

To a solution of 3-[4-(2-Benzyloxy-4-ethylphenoxy)-3-
fluoro phenyl]-5-hydroxymethyloxazolidin-2-one (240 mg,
0.54 mmol) in 5 ml of dry dichloromethane and 0.16 ml (1.1
mmol) of triethylamine, cooled to 0° C., was added a solution
of'methanesulfonyl chloride (0.06 ml, 0.76 mmol) in 0.5 ml of
dichloromethane dropwise. The reaction was allowed to
warm to rt overnight. The reaction mixture was diluted with
20 ml water, 20 ml of dichloromethane were added and the
layers separated. The aqueous layer was extracted with
dichloromethane and the combined dichloromethane fraction
was dried over anhydrous Na,SO, and concentrated. The
crude residue obtained was column purified over silica gel
using 20% ethyl acetate in petroleum ether as eluant to get
120 mg, 42.8% of the title compound.

LC-MS m/z 516.1 (M+H)*

OMs

¢) 5-Azidomethyl-3-[4-(2-Benzyloxy-4-cthylphe-
noxy)-3-fluorophenyl]-oxazolidin-2-one

OBn F
(0)

(0]

NaNj
—_—

N DMF

¢]

OMs
OBn F

N

N3
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To a solution of methanesulfonic acid 3-[4-(2-Benzyloxy-
4-ethylphenoxy)-3-fluorophenyl]-2-ox0-oxazolidin-5-ylm-
ethyl ester (120 mg, 0.23 mmol) in 2 ml of dry DMF under
nitrogen was added sodium azide (57 mg, 0.88 mmol). The
reaction mixture was stirred at 75° C. overnight. The reaction
mixture was diluted with 15 ml water and extracted with ethyl
acetate. The combined organic phase was washed with water,
saturated brine solution, dried over anhydrous Na,SO, and
concentrated in vacuo to get 100 mg of the title compound

which was used as such for the next step.
d) 5-Aminomethyl-3-[4-(4-ethyl-2-hydroxyphe-
noxy)-3-fluoro phenyl]oxazolidin-2-one
OBn F
O
0 1) Pd/C, Ha,
/{ EtOAc
—_—
N 2) Pd/C, Hy,
o) MeOH
N3
OH F
O
(0]
A
6]
NH,

To a solution of 5-Azidomethyl-3-[4-(2-Benzyloxy-4-eth-
ylphenoxy)-3-fluoro phenyl]-oxazolidin-2-one (100 mg,
0.16 mmol), in 15 ml of ethyl acetate, under nitrogen, was
added palladium (10% Pd/C, 10 mg) and the mixture was
stirred at rt under hydrogen overnight. The reaction mixture
was filtered through celite and the residue was washed thor-
oughly with ethyl acetate. The combined filtrate was concen-
trated and the obtained crude compound was column purified
over silica gel using a mixture of 5% methanol in chloroform
as eluant to obtain 70 mg 74.4% of the reduced product
5-Aminomethyl-3-[4-(2-Benzyloxy-4-ethylphenoxy)-3-
fluorophenyl]-oxazolidin-2-one. Debenzylation of this 70 mg
was achieved by repeating the reaction using methanol as
solvent, to obtain 30 mg, 54.1% of the title compound.

'HNMR (CD,0D), § (ppm): 7.64 (dd, J=13.12, J=2.6 Hz,
1H), 7.17-7.14 (m, 1H), 6.87 (t, J=9 Hz, 1H), 6.8 (d, J=1.96
Hz, 1H), 6.74 (d, J=8.16 Hz, 1H), 6.64 (dd, ]=8.16 Hz, J=1.88
Hz, 1H), 4.74-4.70 (m, 1H), 4.12 (t, J=8.96 Hz, 1H), 3.82 (dd,
J=8.96 Hz, J=6.8 Hz, 1H), 2.99-2.92 (m, 2H), 2.57 (q, I=7.6
Hz, 2H), 1.22 (t, I=7.6 Hz, 3H)

LC-MS mv/z 347.1 (M+H)*

10

15

20

50

98
EXAMPLE 61

N-{3-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluoro phe-
nyl]-2-0x0-0xazolidin-5-ylmethyl} -acetamide

OBn F
O.

AcyO, dem
_—

ﬁ A
>;

NH

To a solution of 5-Aminomethyl-3-[4-(4-ethyl-2-hydrox-
yphenoxy)-3-fluorophenyl]-oxazolidin-2-one (10 mg, 0.028
mmol) in 2 ml of dry dichloromethane, cooled to 0° C., was
added acetic anhydride (3 mg, 0.028 mmol) taken in 0.2 ml of
dichloromethane. The reaction mixture was warmed to rt and
stirred for 5 minutes until reaction was complete on TL.C. The
reaction mixture was diluted with 3 ml of water and the layers
separated. The aqueous layer was extracted with dichlo-
romethane and the combined organic fraction was dried over
anhydrous Na,SO, and concentrated. The crude residue
obtained was purified by preparative HPL.C (Column: C18
Symmetry (300x19 mm), 7u, Mobile phase A: 20 mM ammo-
nium acetate, Mobile phase B: Acetonitrile) to get 6 mg,
55.2% of'the title compound.

'H NMR (CDCl,), § (ppm): 7.58 (d, J=12.4, 1H), 7.09-
7.02 (m, 2H), 6.9 (s, 1H), 6.71-6.64 (m, 2H), 6.15 (bs, 1H),
4.79 (bs, 1H), 4.04 (t, J=8.1 Hz, 1H), 3.80-3.62 (m, 3H), 2.57
(9,1=7.6 Hz, 2H), 2.25 (s, 3H), 1.22 (t, J=7.6 Hz, 3H) LC-MS
m/z389.2 (M+H)"

EXAMPLE 62
2-(4-aminophenoxy)-5-ethyl-4-fluorophenol

a) 4-[(3-fluoro-4-bromo-6-methoxy)phenoxy)|ni-

trobenzene
o NO,
OH
K,CO;4
4 -
ACN
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NO,

According to the procedure of example 20(a) except sub-
stituting  1-fluoro-4-nitro-2-(trifluoromethyl)benzene for
4-fluoronitrobenzene (210 plL; 2 mmol) and 2-methoxy-4-
ethylphenol for 4-bromo-5-fluoro-2-methoxyphenol (444
mg; 2 mmol), the title compound (527 mg; 77%) was pre-
pared as a light yellow solid after purification on silica gel
(cyclohexane/ethyl acetate: 95/5).

b) 4-[(3-fluoro-4-vinyl-6-methoxy)phenoxy)|ni-
trobenzene
O/
O
\O\ +
Br NO,
F
— o) Pd(dppf)+Cly*CH,Cly,
\B/ K,CO;
\ ACN/H,0
(6]
O/
O.
~ NO,
F

According to the procedure of example 57(b) except sub-
stituting  2-(4-bromo-5-fluoro-2-methoxyphenoxy)-6-fluoro
pyridine for 4-[(3-fluoro-4-bromo-6-methoxy)phenoxy)|ni-
trobenzene (200.3 mg, 0.58 mmol), the title product was
isolated as an orange oil (129.7 mg, 77%) after purification by
preparative TLC (cyclohexane/ethyl acetate: 70/30).

MS (ES) m/e 290 (M+H)*.

¢) 4-(4-ethyl-5-fluoro-2-methoxyphenoxy) aniline

o)
H,, Pd/C
EtOH

NO,
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O

NH,

According to the procedure of example 20(b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for 4-[(3-fluoro-4-vinyl-6-methoxy) phe-
noxy)|nitrobenzene (129 mg; 0.44 mmol) and tetrahydro-
furane for ethanol (3 mL), the title compound was isolated as
an oil (45 mg, 39%) after purification by preparative TLC
(cyclohexane/ethyl acetate: 70/30).

MS (ES) m/e 262 (M+H)*.

d) 2-(4-aminophenoxy)-5-ethyl-4-fluorophenol

o
O
BBI‘3
—_—
DCM
NH,
F
OH
(0]
NH,
F

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 4-(4-ethyl-5-fluoro-2-methoxyphenoxy)aniline
(44 mg, 0.17 mmol), the title compound (7.9 mg; 19%) was
prepared as a brown powder, after purification by preparative
TLC (cyclohexane/ethyl acetate: 7/3).

MS (ES) m/e 248 (M+H)*

'"HNMR (CDCl,) 8 (ppm): 6.89 (d, 2H, ]=8.8 Hz); 6.84 (d,
1H, J=7.2 Hz); 6.70 (d, 2H, J=9.2 Hz); 6.55 (d, 1H, J=104
Hz); 2.60 (q, 2H, J=7.6 Hz); 1.21 (t, 3H, J=7.6 Hz).

EXAMPLE 63
2-(4-amino-2-fluorophenoxy)-5-[2-(3-thienyl)ethyl]
phenol
a) 4-bromo-1-(2-fluoro-4-nitrophenoxy)-2-methoxy-
benzene
O/ F
OH F

Br NO,
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Br NO,

According to the procedure of example 21 (a3) except
substituting 4-Ethyl-2-methoxy phenol by 4-bromogualacol
(2.51 mmol; 510 mg) and 3-Fluoro-2-nitropyridine by 3,4-
difluoronitrobenzene (2.76 mmol; 305 ul), the title com-
pound was prepared as a clear oil in quantitative yield (855
mg) and used without further purification.

b) 4-(4-bromo-2-methoxyphenoxy)-3-fluoroaniline

~o F
Br NO,
~o F
Br NH,

According to the procedure of example 50(b) except sub-
stituting  4-ethyl-1-(3-fluoro-4-nitrophenoxy)-2-methoxy-
benzene and 4-ethyl-1-(5-fluoro-2-nitrophenoxy)-2-meth-
oxy benzene for 4-bromo-1-(2-fluoro-4-nitrophenoxy)-2-
methoxy benzene (1.88 mmol; 644 mg), the title compound
(87%, 512 mg) was obtained as a red oil, and used without
further purification.

MS (ES) m/e 312, 314 (M+H)*

¢) 2-(4-amino-2-fluorophenoxy)-5-bromophenol

~o F
(0]
—_—
Br NH,
OH F
/©/ O\©\
Br NH,

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 4-(4-bromo-2-methoxyphenoxy)-3-fluoroa-
niline (1.64 mmol; 512 mg), the desired compound was
prepared as a dark solid in 72% yield (350 mg) and used
without further purification.

MS (ES) m/e 297, 299 (M+H")
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d) O,N,N-triBoc-2-(4-amino-2-fluorophenoxy)-5-

bromophenol
OH
/©/ O
Br
S
O)\O F

O
O k
Br /il\o

O (6]

I

To a solution of 2-(4-amino-2-fluorophenoxy)-5-bro-
mophenol (0.62 mmol; 185 mg) in dry dichloromethane (3
mL), under argon, were added to 0° C. diisopropylethylamine
(2.01 mmol; 350 uL) and (Boc),O (2.01 mmol, 439 mg). The
reaction was stirred with a gradual warming to room tempera-
ture. The mixture was treated with saturated NH,Cl and
extracted with dichloromethane. Combined organic layers
were dried over Na,SO, and concentrated in vacuo to give a
brown oil (quantitative, 363 mg) used without further purifi-
cation.

MS (ES) m/e 620, 622 (M+Na*)

NH,

e) O,N-diBoc-2-(4-amino-2-fluorophenoxy)-5-(3-
thieny! ethynyl)phenol

A
-

Br

A
B
X
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A
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According to the procedure of example 11 (a) except sub-
stituting  5-bromo-2-(2-methoxy-4-propylphenoxy )pyridine
by O,N,N-triBoc-2-(4-amino-2-fluorophenoxy)-5-bro-
mophenol (0.62 mmol; 363 mg) and 3-butyn-1-ol by 3-ethy-
nylthiophene (1.55 mmol; 153 pl), the title compound was
obtained as a yellow solid (60%, 195 mg) after purification on
silica gel (cyclohexane/ethyl acetate gradient).

MS (ES) m/e 548 (M+Na)*

f) O,N-diBoc-2-(4-amino-2-fluorophenoxy)-5-[2-(3-
thienyl)ethyl]phenol and O,N-diBoc-2-(4-amino-2-
fluorophenoxy)-5-[ (E)-2-(3-thienyl)vinyl|phenol

w

10

15

20

25

30

35

40

45

50

55

65

104
According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for O,N,N-triBoc-2-(4-amino-2-fluo-
rophenoxy)-5-bromophenol (0.37 mmol; 195 mg) and THF
by ethanol, a mixture of'title compounds (167 mg; ~80%) was
obtained as a yellow oil, used without further purification.

MS (ES) m/e 550, 552 (M+H)*

g) 2-(4-amino-2-fluorophenoxy)-5-[2-(3-thienyl)
ethyl|phenol and 2-(4-amino-2-fluorophenoxy)-5-
[(E)-2-(3-thienyl)vinyl|phenol

>
Ao

/

S

[@] (@]
O
|
S
O)\O F
L
/ | AN gJ\Ok
S
OH F

NH,

]

OH F

{j/\/@/

To a mixture of O,N-diBoc-2-(4-amino-2-fluorophenoxy)-
5-[2-(3-thienyl)ethyl]phenol and O,N-diBoc-2-(4-amino-2-
fluorophenoxy)-5-[ (E)-2-(3-thienyl)vinyl|phenol (0.31
mmol; 162 mg) in dry THF (2 mL), cooled to 0° C. under
argon, was added TFA (13 mmol, 1 mL). The reaction was
stirred overnight with gradual warming to rt. The mixture was
treated with saturated NaHCO; and extracted with ethyl
acetate. Combined organic layers were dried and concen-
trated in vacuo, the title mixture was obtained (44 mg, ~43%)
as a white solid after purification on preparative TLC.

MS (ES) m/e 328, 330 (M+H)*

NH,
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h) 2-(4-amino-2-fluorophenoxy)-5-[2-(3-thienyl)
ethyl]phenol

OH F
o)
N
/ | NH,
S
OH F

o)
NH,

OH F
NH,

According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene by a mixture of 2-(4-amino-2-fluorophe-
noxy)-5-[2-(3-thienyl)ethyl|phenol and 2-(4-amino-2-fluo-
rophenoxy)-5-[(E)-2-(3-thienyl)vinyl]phenol (0.13 mmol;
44 mg), and THF by ethanol, the title compound was prepared
in 14% yield (0.02 mmol; 6 mg) as a brown oil after purifi-
cation by preparative TLC (cyclohexane/ethyl acetate—7/3).

MS (ES) m/e 330 (M+H)*

"HRMN (MeOD) 8 (ppm): 7.27 (dd, 1H, J,=4.9 Hz, 1,=3.0
Hz); 6.98 (m, 1H); 6.93 (dd, 1H, J, =4.9 Hz, ,=1.2 Hz); 6.79
(t, 1H, J=8.9 Hz); 6.73 (d, 11, J=1.3 Hz); 6.57-6.52 (m, 3H);
6.46 (ddd, 1H, I, =8.6 Hz, 1,=2.6 Hz, I,=1.2 Hz); 2.91-2.87
(m, 2H); 2.82-2.78 (m, 2H).

EXAMPLE 64

5-ethyl-2-[2-fluoro-4-(methylsulfonyl)phenoxy |phe-
nol

a) 4-(4-ethyl-2-methoxyphenoxy)-3-fluorophenyl
methyl sulfone

O,
N\~
\\O

OH

106
-continued
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(0]

According to the procedure of example 20(a) except sub-
stituting 1-fluoro-4-nitro-2-(trifluoromethyl)benzene for 1,2-
difluoro-4-(methylsulphonyl)benzene (310 mg; 1.6 mmol),
the title compound (581 mg; 100%) was prepared as a light
brown solid, used without further purification.

MS (ES) m/e 325 (M+H)*.

b) 5-ethyl-2-[2-fluoro-4-(methylsulfonyl)phenoxy|

—_
w

phenol
20 (ﬁ
/
| F S\O
BBI‘3
—_—
25 0 CH,Cly
I
30 . i <
o
OH
O

35

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 4-(4-ethyl-2-methoxyphenoxy)-3-fluorophenyl
methyl sulfone (63 mg; 0.19 mmol), the title compound (38
mg; 0.12%) was prepared as a clear oil, after purification by
preparative. TL.C (dichloromethane/ethyl acetate).

MS (ES) m/e 311 (M+H)*

'HRMN (CDCl,)$ (Ppm): 7.73 (dd, 1H,J1,=9.7 Hz, J,=2.1
Hz); 7.61 (d, 1H, J=8.6 Hz); 7.03 (t, 1H, J=8.5 Hz); 6.94 (s,
1H); 6.89 (d, 1H, J=8.2 Hz); 6.77 (dd, 1H, J, =8.2 Hz; ] ,=2.0
Hz); 5.65 (s1, 1H); 3.07 (s, 3H); 2.64 (q, 2H, J=7.6 Hz); 1.25
(t, 3H, J=7.6 Hz).
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EXAMPLE 65

4-(4-ethyl-2-hydroxyphenoxy)-3-fluorobenzene
sulfonamide
55
a) 4-(4-ethyl-2-methoxyphenoxy)-3-fluorobenzene-
sulfonyl chloride

NH,
60
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O0=S=—=0
\O F
0]

NaNO, (1.5 mmol; 103 mg) was slowly added to a solution
of  4-(4-ethyl-2-methoxyphenoxy)-3-fluoroaniline (1.0
mmol; 261 mg) in acetonitrile (8 mL.), AcOH (0.8 mL), and
conc. HC1(0.5 mL), under argon at 0° C., in the dark. After 30
min. stirring, this solution was slowly added to a solution of
H,SO; (50 mmol; 4 mL), and NaCl (10 mmol; 580 mg)
cooled to 0° C. CuCl, (2 mmol; 268 mg) was slowly added.
The reaction was stirred with slow warming to room tempera-
ture for 3 hr, then heated to 50° C. for 30 min. Cooledto 0° C.,
the mixture was slowly hydrolysed with conc NH;, extracted
with dichloromethane (3*5 mL). Combined organic phases
were dried over Na,SO,, concentrated, to yield a brown oil
(344 mg; 1.0 mmol; quantitative), used as such in the follow-
ing reactions.

MS (ES) m/e 341 (M-Cl+MeOH)
b) 4-(4-ethyl-2-methoxyphenoxy)-3-fluorobenzene-
sulfonamide
Cl
O0=—=S=—=0
\O F
—_—
(6]
NH,
O0=8S=0
\O F
(0]

Conc. NH; (5.0 mmol; 0.28 mL) was slowly added to a
solution of 4-(4-ethyl-2-methoxyphenoxy)-3-fluorobenze-
nesulfonyl chloride (1.0 mmol; 344 mg) in THF (5§ mL),
under argon at 0° C. The reaction was stirred overnight with
slow warming to room temperature. Diluted with ethyl
acetate (5 mL), the mixture was washed with HCI (1N), and
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sat. NH,Cl. The organic phase was dried over MgSO,, con-
centrated. The residue was purified by chromatography
(dichloromethane/ethyl acetate gradient) to yield the title
compound as an off-white solid (108 mg; 0.33 mmol; 33%).

MS (ES) m/e 326 (M+H)*

¢) 4-(4-ethyl-2-hydroxyphenoxy)-3-fluorobenzene-

sulfonamide
O
F g/ N
\O
(@]
o BBr3
CILCL,
O
NH.
F g< ’
0
OH
O

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 4-(4-ethyl-2-hydroxyphenoxy)-3-fluorobenzene
sulfonamide (108 mg; 0.33 mmol), the title compound (18
mg; 0.06 mmol; 18%) was obtained as a white solid, after
purification by preparative TLC (dichloromethane/ethyl
acetate).

MS (ES) m/e 311 (M+H)*

'H RMN (MeOD) 8 (ppm): 7.76 (dd, 1H, J, =10.5 Hz,
J,=2.0 Hz); 7.61 (d, 1H, J=8.6 Hz); 6.96 (d, 1H, J=8.2 Hz),
6.90-6.86 (m, 2H); 6.77 (d, 1H, J=8.2 Hz); 2.66 (q, 2H, J=7.6
Hz); 1.29 (t, 3H, J=7.6 Hz).

EXAMPLE 66

5-ethyl-2-{2-fluoro-4-[ (pyridin-3-ylmethyl)amino]
phenoxy }phenol

a) 4-(4-ethyl-2-methoxyphenoxy)-3-fluoro-N-(pyri-
din-3-yl methyl)aniline

0 F
0
N
NH,
AN \O 1) MeOH
—_—
| 2) NaBH,
Z
N
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-continued

O/ F

To 4-(4-ethyl-2-methoxyphenoxy)-3-fluoroaniline (261.2
mg, 1 mmol) were added methanol (4 m[.) and nicotinalde-
hyde (120 puL, 1.2 mmol). The reaction was stirred at 30° C.
for 17 h under argon. To the reaction mixture was added
NaBH, (38 mg, 1 mmol). The reaction was stirred at 30° C.
for 4 h under argon. The resulting mixture was concentrated
in vacuo, dissolved in dichloromethane, washed with a satu-
rated solution of NH,Cl and extracted with dichloromethane.
Combined organic phases were dried over Na,SO,, concen-
trated in vacuo, to give the title product as a yellow o0il (160.5
mg; 46%), after purification by preparative TLC (cyclohex-
ane/ethyl acetate: 7/3).

MS (ES) m/e 353 (M+H)*

b) 5-ethyl-2-{2-fluoro-4-[(pyridin-3-ylmethyl)

amino]phenoxy }phenol
o F
0 BBI‘3
—_—
DCM
N \
o
F
N
OH F
O
N \
o
F
N

According to the procedure of example 5(b) except substi-
tuting 2-fluoro-6-(2-methoxy-4-propylphenoxy)pyridine for
4-(4-ethyl-2-methoxyphenoxy )-3-fluoro-N-(pyridin-3-ylm-
ethyl)aniline (63.5 mg, 0.18 mmol), the title product as a
brown solid (9.5 mg; 12%), after purification by preparative
TLC (dichloromethane/methanol: 9/1).

MS (ES) m/e 339 (M+H)*

'HNMR (CDCl;) 8 (ppm): 8.65 (s, 1H); 8.57 (d, 1H, I—4
Hz); 7.53 (d, 1H, I=8 Hz); 7.32 (m, 1H); 6.95 (t, 1H, J=8 Hz),
6.87 (s, 1H); 6.62 (m, 2H); 6.45 (dd; 1H; J,=12.4 Hz, ],=2.8
Hz); 6.37 (dd, 1H, J,=12 Hz, J,=4 Hz); 4.36 (s, 2H); 2.58 (q,
2H, 7.6 Hz); 1.22 (1, 3H, J=7.6 Hz).
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EXAMPLE 67

4-(4-ethyl-2-hydroxyphenoxy)-3-fluoro-N-(2-hy-
droxy ethyl)benzenesulfonamide

a) 4-(4-ethyl-2-methoxyphenoxy)-3-fluoro-N-(2-

methoxyethyl)benzenesulfonamide

Cl

O=—=S=—=0

/_/ :
I
QO=—=S=—=0
o F
(0]

According to the procedure of example 65(b) except sub-
stituting NH; for 2-Methoxyethylamine (0.33 ml; 3.8
mmol), the title compound (118 mg; 0.30 mmol; 32%) was
obtained as a yellow oil, after purification by chromatography
(cyclohexane/dichloromethane gradient).

MS (ES) m/e 384 (M+H)*

b) 4-(4-ethyl-2-hydroxyphenoxy)-3-fluoro-N-(2-
hydroxyethyl)benzenesulfonamide

o—
I
O=—=S=—=0
BBr;
\O F CH,Cly
(6]
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OH
HN
O0=—=8=—=0
OH F
(0]

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 4-(4-ethyl-2-methoxyphenoxy)-3-fluoro-N-(2-
methoxy ethyl)benzenesulfonamide (116 mg; 0.30 mmol),
the title compound (45 mg; 0.13 mmol; 42%) was obtained as
a clear oil, after purification by preparative TLC (dichlo-
romethane/ethyl acetate).

MS (ES) m/e 356 (M+H)*

'H RMN (CDCl3) & (ppm): 7.63 (dd, 1H, J,=10.0 Hz,
J,=2.0 Hz); 7.50 (d, 1H, J=8.7 Hz); 6.94-6.87 (m, 3H); 6.73
(d, 1H, J 8.3 Hz); 5.64 (t, 1H, J=5.8 Hz); 3.64 (t, 2H, J=4.7
Hz); 3.05 (q, 2H, J=4.8 Hz); 2.61 (q, 2H, J=7.6 Hz); 1.24 1,
3H, I=7.6 Hz).

EXAMPLE 68

5-ethyl-2-{2-fluoro-4-[(1H-imidazol-2-ylmethyl)
amino]phenoxy }phenol

a) 4-(4-ethyl-2-methoxyphenoxy)-3-fluoro-N-(1H-
imidazol-2-ylmethyl)aniline

o F
0
.
NI,
0
\ H
N

(_J

According to the procedure of example 66(a) except sub-
stituting nicotinaldehyde for 1H-imidazole-2-carboxalde-
hyde (119 mg, 1.2 mmol), the title compound was prepared as
a light yellow solid (288.2 mg; 85%), after purification by
preparative TLC (dichloromethane/methanol: 9/1).

MS (ES) m/e 342 (M+H)*

1) MeOH
—_—
2) NaBH,
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b) 5-ethyl-2-{2-fluoro-4-[(1H-imidazol-2-ylmethyl)
amino]phenoxy }phenol
O/ F
O BB,
g DM
N

.

H
N

N

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 4-(4-ethyl-2-methoxyphenoxy)-3-fluoro-N-
(1H-imidazol-2-ylmethyl)aniline (288 mg, 0.84 mmol), the
title compound was prepared as a brown oil (72.3 mg; 26%),
after purification by preparative TLC (dichloromethane/
methanol: 9/1).

MS (ES) m/e 328 (M+H)*

"I NMR (MeOD) 8 (ppm): 7.04 (s, 2H); 6.87 (t, 11, ]=8.8
Hz); 6.79 (d, 1H, J=1.2 Hz); 6.61-6.51 (m, 3H); 6.44 (dd, 11,
J,=8.8 Hz, 1,=2.0Hz); 4.41 (s, 2H); 2.58 (q, 2H, 7.6 Hz); 1.24
(t, 3H, 7.6 Hz).

EXAMPLE 69

N-{[4-(4-ethyl-2-hydroxyphenoxy)-3-fluorophenyl]
sulfonyl}acetamide

a) N-{[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophe-

nyl]sulfonyl}acetamide

NH,

O=—=S=—=0
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§\
HN
O0=8S=0
\\\O F
(0]

To a solution of 4-(4-ethyl-2-hydroxyphenoxy)-3-fluo-
robenzenesulfonamide (0.28 mmol; 90 mg) in anhydrous
dichloromethane (1 ml), under argon were added EDAC
(0.36 mmol; 69 mg), DMAP (0.31 mmol; 38 mg) and acetic
acid (0.36 mmol; 0.02 mL). The reaction was stirred over-
night at room temperature. Diluted with dichloromethane (3
ml), the mixture was washed with HCI (IN; 3 mL). The
organic phase was dried over MgSO,, concentrated to yield
the desired compound as a yellow foam (90 mg; 0.25 mmol;
89%), used as such in the following reaction.

MS (ES) m/e 368 (M+H)*

b) N-{[4-(4-ethyl-2-hydroxyphenoxy)-3-fluorophe-
nyl]sulfonyl}acetamide

BBr3;
—_—
CH,Cl,

OH F

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for N-{[4-(4-ethyl-2-methoxyphenoxy)-3-fluo-
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rophenyl]sulfonyl}acetamide (90 mg; 0.25 mmol), the title
compound (46 mg; 0.13 mmol; 52%) was obtained as a clear
oil, after purification by preparative TL.C (dichloromethane/
ethyl acetate).

MS (ES) m/e 354 (M+H)*

'HRMN (CDCL,) 8 (ppm): 7.81 (dd, 1H,J,=9.9 Hz,J,=2.0
Hz); 7.70 (d, 1H, J=8.7 Hz); 6.96-6.86 (m, 3H); 6.75 (d, 1H,
J=8.2 Hz); 2.62 (q, 2H, J=7.6 Hz); 2.06 (s, 3H); 1.25 (t, 3H,
J=7.6 Hz).

EXAMPLE 70

N-{2-[4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-
benzenesulfonylamino]-ethyl } -acetamide

a) N-{2-[4-(4-Ethyl-2-methoxy-phenoxy)-3-fluoro-
benzene sulfonylamino]-ethyl}-acetamide

O0=—=S=—=0

O=—=S=—=0

N-Acetylethylenediamine (1.1 mmol; 0.10 ml) was
slowly added to a solution of 4-(4-ethyl-2-methoxyphenoxy)-
3-fluorobenzenesulfonyl chloride (0.94 mmol; 325 mg) and
TEA (2.8 mmol; 0.40 mL) in anhydrous THF (5 mL), under
argon at 0° C. The reaction was stirred overnight with pro-
gressive warming to room temperature. Concentrated, the
mixture was purified by chromatography (dichloromethane/
methanol/ammonia gradient) to yield the title compound as a
yellow oil (142 mg; 0.35 mmol; 37%) used as such in the
following reaction.

MS (ES) m/e 411 (M+H)*
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b) N-{2-[4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-
benzene sulfonylamino]-ethyl}-acetamide

~

O0=S=0
BBr3;
CILCL
\O F
(6]
YO
HN\L
IITH
O0=8S=0
OH F
(0]
According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for  N-{2-[4-(4-BEthyl-2-methoxy-phenoxy)-3-
fluoro-benzene sulfonylamino]-ethyl}-acetamide (142 mg;

0.35 mmol), the title compound (44 mg; 0.11 mmol; 32%)
was obtained as a clear oil, after purification by preparative
TLC (dichloromethane/methanol).

MS (ES) m/e 397 (M+H)*

'H RMN (CDCI,) & (ppm): 7.58 (dd, 1H, J,=10.0 Hz,
J,=2.0Hz);7.44 (d, 1H,J=8.7 Hz);, 6.91-6.88 (m, 2H); 6.84 (t,
1H, J=8.2 Hz); 6.74-6.68 (m, 2H); 6.10 (br, 1H); 3.23 (br,
2H); 2.98 (br, 2H); 2.59 (q, 2H, J=7.6 Hz); 1.88 (s, 3H); 1.24
(t, 3H, J=7.6 Hz).

EXAMPLE 71

4-(4-ethyl-2-hydroxyphenoxy)-3-fluoro-N-propyl
benzenesulfonamide

a) 4-[2-(benzyloxy)-4-ethylphenoxy]-3-fluorobenze-
nesulfonyl chloride

F NH,

o
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-continued
Cl
O0=8S=—=0
O F
O

According to the procedure of example 65(a) except sub-
stituting 4-(4-ethyl-2-methoxyphenoxy)-3-fluoroaniline for
4-[2-(benzyloxy)-4-ethylphenoxy]-3-fluoroaniline (1.3 g;
3.8 mmol), the title compound (1.51 g; 3.6 mmol; 95%) was
obtained as a brown oil used without purification in the fol-
lowing reaction.

MS (ES) m/e 417 (M~Cl+MeOH)*

b) 4-(2-Benzyloxy-4-ethyl-phenoxy)-3-fluoro-N-
propyl-benzenesulfonamide

According to the procedure of example 65(b) except sub-
stituting  4-(4-ethyl-2-methoxyphenoxy)-3-fluorobenzene
sulfonyl chloride for 4-[2-(benzyloxy)-4-ethylphenoxy]-3-
fluorobenzene sulfonyl chloride and NH; for propylamine
(1.7 mmol; 0.14 mL), the title compound (140 mg; 0.32
mmol; 41%) was obtained as a brown oil after purification on
preparative TLC (dichloromethane).

MS (ES) m/e 444 (M+H)*
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¢) 4-(4-ethyl-2-hydroxyphenoxy)-3-fluoro-N-propyl
benzenesulfonamide

mf \

QO=—=S=—=0

O=—=S=—=0

OH F

According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for 4-(2-Benzyloxy-4-ethyl-phenoxy)-3-
fluoro-N-propyl-benzenesulfonamide (140 mg; 0.32 mmol)
and tetrahydrofurane for ethanol (3 mL), the title compound
(70 mg; 62%) was obtained as a clear oil, after purification on
preparative TL.C (dichloromethane)

MS (ES) m/e 354 (M+H)*

'H RMN (CDCI,) & (ppm): 7.65 (dd, 1H, J,=10.0 Hz,
1,=2.1 Hz); 7.54 (d, 1H, J=9.5 Hz); 6.95 (t, 1H, J=8.5 Hz),
6.93 (d, 1H, J=1.9 Hz); 6.87 (d, 1H, J=8.2 Hz); 6.75 (d, 1H,
J=8.2 Hz); 5.84 (br, 1H); 4.92 (t, 2H, J=6.1 Hz); 2.92 (q, 2H,
J=6.5 Hz); 2.63 (q, 2H, J=7.6 Hz); 1.51 (se, 2H, J=7.2 Hz);
1.24 (t, 3H, J=7.6 Hz); 0.88 (t, 3H, J=7.5 Hz).

EXAMPLE 72

N-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluorophenyl]-
4-hydroxybutanamide

a) N-[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophe-
nyl]-4-hydroxybutanamide

O MeOH
ACN
NaBH4

B —
N 50° C.

O

w
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O/ F
O
O
M o
N

H

To 1-[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophenyl|
pyrrolidine-2,5-dione (169.8 mg, 0.49 mmol) was added
methanol (2 mL). The reaction mixture was stirred for 1 h 30
at room temperature under argon. Acetonitrile (2 ml) and
NaBH, (190.7 mg, 4.9 mmol) were added to the reaction. The
reaction mixture was stirred at 50° C. for 17 h. Then it was
concentrated, dissolved in dichloromethane, washed with a
saturated solution of NH,CI and extracted with dichlo-
romethane. Combined organic phases were dried over
Na,SO,, concentrated in vacuo, to give the title product as a
white solid used without further purification (169.5 mg;
100%).

MS (ES) m/e 348 (M+H)*

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for N-[4-(4-ethyl-2-methoxyphenoxy)-3-fluorophe-
nyl]-4-hydroxybutanamide (47.9 mg, 0.14 mmol), the title
compound was prepared as a colorless oil (16.5 mg; 35%),
after purification by preparative TLC (dichloromethane/
methanol: 9/1).

MS (ES) m/e 334 (M+H)*

{1 NMR (CD,0D) 8 (ppm): 7.68 (dd, 1H, I, =12.8 He,
1,=2.4 Hz); 7.19 (m, 1H); 6.88 (m, 2H); 6.76 (d, 11, =8.0
Hz); 6.68 (dd, 11, J,=8.4 Hz, 1,=2.0 Hz); 3.68 (t, 2H, ]=6.2
Hz); 2.62 (q, 2H, I=7.6 Hz), 2.51 (t, 2H, J=7.6 Hz), 1.96 (qL.
2H, 1=6.8 Hz); 1.27 (t, 31, 7.6 Hz).

EXAMPLE 73

4-[4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-phe-
noxy|-butyric acid ethyl ester

a) 1-{4-[2-(benzyloxy)-4-ethylphenoxy]-3-
fluorophenyl }ethanone
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-continued

According to the procedure of example 21 (a3) except
substituting 4-Ethyl-2-methoxy phenol by 2-(benzyloxy)-4-
ethylphenol (1.3 g, 5.7 mmol) and 3-Fluoro-2-nitropyridine
by 1-(3,4-difluorophenyl)ethanone (0.98 g, 6.27 mmol), the
title compound was prepared as a clear oil in 96% yield (2 g)
and used without further purification.

LCMS m/z 365.0 (M+H)*

b) 4-[2-(benzyloxy)-4-ethylphenoxy]-3-fluorophenyl
acetate

¥
L0,

'
ﬁ

To a solution of 1-{4-[2-(benzyloxy)-4-ethylphenoxy]-3-
fluorophenyl}ethanone (3 g, 8.24 mmol) in dry dichlo-
romethane (30 ml), was added PTSA (0.047 g, 0.247 mmol).
The reaction mixture was cooled in an ice bath and mCPBA
(50% H20)(2.84 g, 8.24 mmol) was added portionwise. The
resulting mixture was stirred at RT for 3 days, then concen-
trated at 35-40 C. The residue was purified by column chro-
matography, (pet ether:EtOAC). The resulting solid was dis-
solved in pet ether, filtered then concentrated the yield the title
compound (1.6 g; 51%)

LCMS m/z379.2 (M-H)-
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¢) 4-[2-(benzyloxy)-4-ethylphenoxy]-3-fluorophenol

?
os

\/©/ OH
To a solution of 4-[2-(benzyloxy)-4-ethylphenoxy]-3-
fluorophenyl acetate (1.6 g, 4.2 mmol) in MeOH:H,O (35
ml:35 ml), was added KOH (0.83 g, 14.8 mmol). The mixture
was heated at 65° C. for 4.5 hours, concentrated in vacuo, then
extracted with EtOAC (25 ml*2). Combined organic phases
were dried over Na,SO, and concentrated. The residue was
purified by column chromatography, (pet ether: EtOAC

95:5), to yield the title compound as a white solid (630 mg;
44%) LCMS m/z 336.9 (M-H)-

d) 4-[4-(2-Benzyloxy-4-ethyl-phenoxy)-3-fluoro-
phenoxy|-butyric acid ethyl ester

&
= S
Y
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OWO\/

e}

To a solution of 4-[2-(benzyloxy)-4-cthylphenoxy]-3-
fluorophenol (0.30 mmol; 100 mg) in dry acetone (2 mL),
under argon, were added potassium carbonate (0.35 mmol; 49
mg), Nal (0.06 mmol; 9 mg) and ethyl bromobutyrate (0.35
mmol; 51 pl). The reaction was stirred 14 hours at 60° C.
Water (100 uL.) and tetrabutylammonium hydroxide (0.03
mmol; 8 mg) were added and the mixture was stirred 16 hours
at 60° C. The reaction was hydrolysed with NH,Cl sat. (5 mL.)
and extracted with ethyl acetate (3*3 mL.). Combined organic
phases were dried over Na,SO,, concentrated in vacuo. The
title compound (100 mg; 0.22 mmol; 75%) was obtained as a
yellow oil, after purification by preparative TLC (cyclohex-
ane/ethyl acetate: 7/3).

MS (ES) m/e 475 (M+Na)*

e) 4-[4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-phe-
noxy|-butyric acid ethyl ester

\/ijOH/ O\©F\O/\/\g/0\/
Sb

According to the procedure of example 48(d) except sub-
stituting 3-[4-(2-Benzyloxy-4-ethyl-phenoxy)-3-fluoro-phe-
nylamino]-propan-1-ol for 4-[4-(2-Benzyloxy-4-ethyl-phe-
noxy)-3-fluoro-phenoxy]-butyric acid ethyl ester (0.22
mmol; 100 mg) the title compound was prepared as a clear oil
(58 mg; 72%), after purification by preparative TLC (Cyclo-
hexane/Ethyl acetate: 7/3)

MS (ES) m/e 363 (M+H)*

'H RMN (CDCl,) & (ppm): 7.00 (t, 1H, J=9.1 Hz); 6.87 (s,
1H); 6.74 (dd, 1H, J, =12.1 Hz, J,=2.8 Hz); 6.64-6.59 (m,
3H); 4.15 (q. 2H, J=7.1 Hz); 3.98 (t, 2H, J=6.1 Hz); 2.57 (q.
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2H, 1=7.6 Hz); 2.51 (t, 2H, I=7.3 Hz); 2.11 (qt, 2, I=7.0 Hz);
1.27 (t, 3H, J=7.1 Hz); 1.21 (1, 3H, J=7.6 Hz).

EXAMPLE 74

4-[4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-phe-
noxy|-butyric acid

ST
LT

¢}

To a solution of ethyl 4-[4-(4-Ethyl-2-hydroxy-phenoxy)-
3-fluoro-phenoxy|-butyric acid ethyl ester (0.16 mmol; 58
mg), in a THF/water mixture (1/1; 1 mL) was added lithium
hydroxide (0.64 mmol; 15 mg). The reaction was heated 1
hour at 60° C. After cooling to 0° C., the reaction was treated
with concentrated HCl, and extracted with ethyl acetate (3*2
mL). Combinated organic phases were dried over Na,SO,
and concentrated in vacuo. The title compound (0.16 mmol;
54 mg; quantitative) was obtained as a clear oil, used without
purification.

MS (ES) m/e 335 (M+H)*

'H RMN (CDCL,) & (ppm): 7.00 (t, 1H, 1=9.7 Hz); 6.87 (s.
1H); 6.74 (dd, 1H, J, =12.1 Hz, 1,=2.8 Hz); 6.64-6.59 (m.
3H); 3.99 (1, 2H, J=6.0 Hz); 2.61-2.55 (m, 4H); 2.13 (qt, 21,
J=6.9 Hz); 1.23 (t, 3H, I=7.6 Hz).

EXAMPLE 75

4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-N-(2-pyri-
din-2-yl-ethyl)-benzenesulfonamide

a) 4-(2-Benzyloxy-4-ethyl-phenoxy)-3-fluoro-N-(2-
pyridin-2-yl-ethyl)-benzene sulfonamide

Cl

QO=—=S=—=0

(O &N
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-continued
\\ P N N
0 5 /7 \
\\O .
O
F

According to the procedure of example 70(a) except sub-
stituting N-Acetylethylenediamine for 2-(2- Aminoethyl)py-
ridine (1.5 mmol; 0.18 mL), the title compound (150 mg; 0.30
mmol; 24%) was obtained as a yellow oil after purification via
chromatography (gradient dichloromethane/ethyl acetate).

MS (ES) m/e 507 (M+H)*

b) 4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-N-(2-
pyridin-2-yl-ethyl)-benzenesulfonamide

0
\ N N
o s\\/ /\_>
O [—
0
F
0
\ _N N
on s\\/ /7 \
O [—
0

According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for 4-(2-Benzyloxy-4-ethyl-phenoxy)-3-
fluoro-N-(2-pyridin-2-yl-ethyl)-benzene sulfonamide (150
mg; 0.30 mmol) and tetrahydrofurane for ethanol (3 mL), the
title compound (70 mg; 62%) was obtained as a clear oil, after
purification via preparative TLC (dichloromethane/ethyl
acetate).

MS (ES) m/e 417 (M+H)*

'HRMN (CDCl,) 8 (ppm): 8.41 (d, 1H, J=4.8 Hz); 7.62 (t,
1H, J=9.4 Hz); 7.53 (d, 1H, J=10.0 Hz); 7.45 (d, 1H, J=8.7
Hz);7.17-7.13 (m, 2H); 6.91-6.85 (m, 3H); 6.73 (d, 1H, J=8.2
Hz); 6.14 (br, 1H); 3.32 (1, 2H, J=5.8 Hz); 2.94 (t, 2H, J=6.3
Hz); 2.62 (q, 2H, J=7.6 Hz); 1.23 (t, 3H, J=7.6 Hz)
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EXAMPLE 76

4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-N-(3-imi-
dazol-1-yl-propyl)-benzenesulfonamide

a) 4-(2-Benzyloxy-4-ethyl-phenoxy)-3-fluoro-N-(3-
imidazol-1-yl-propyl)-benzenesulfonamide

O~ 5~ —

vt)jo
-

O\\S/N/\/\N/\N
\, <
O

According to the procedure of example 70(a) except sub-
stituting N-Acetylethylenediamine for 1-(3-Aminopropyl)
imidazole (1.5 mmol; 0.18 mL), the title compound (160 mg;
0.31 mmol; 25%) was obtained as a brown oil after purifica-
tion by preparative TL.C (dichloromethane/methanol).

MS (ES) m/e 510 (M+H)*

b) 4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-N-(3-
imidazol-1-yl-propyl)-benzenesulfonamide

(@] /\/\
0 \\s\/g N/\N —
\O S
0
F



US 9,309,179 B2

125

-continued
|& N
[y

O\\ NH
OH 5
\\O
O
F

According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for 4-(2-Benzyloxy-4-ethyl-phenoxy)-3-
fluoro-N-(3-imidazol-1-yl-propyl)-benzenesulfonamide
(160 mg; 0.31 mmol) and tetrahydrofurane for ethanol (3
mL), the title compound (55 mg; 42%) was obtained as a clear
oil, after purification via preparative TLC (dichloromethane/
methanol/triethylamine)

MS (ES) m/e 420 (M+H)*

'HRMN (CDCl;) & (ppm): 7.52 (d, 1H, J, =10.0 Hz); 7.43
(d, 1H, J=8.7 Hz); 7.23 (s, 1H); 6.96-6.92 (m, 3H); 6.83-6.80
(m, 2H); 6.72 (d, 1H, J=8.2 Hz); 3.97 (1, 2H, J=6.4 Hz); 2.81
(t, 2H, J=6.3 Hz); 2.61 (q, 2H, J=7.6 Hz); 1.94 (q, 2H, J=6.3
Hz); 1.23 (t, 3H, J=7.6 Hz)

EXAMPLE 77

5-ethyl-2-(2-fluoro-4-[(1H-imidazol-4-ylmethyl)
amino|phenoxy)phenol

a) 4(4-ethyl-2-methoxyphenoxy)-3-fluoro-N-(1H-
imidazol-4-yl methyl)aniline

o F
0
N
2
o g 1- MeOH

NH;
w 2- NaBH4
H N N

OO,

N
H

According to the procedure of example 66(a) except sub-
stituting nicotinaldehyde for 4(5)-imidazole carboxadehyde
(115.27 mg, 1.2 mmol), the title compound was prepared as a
colorless oil (300 mg; 88%), after purification by preparative
TLC (dichloromethane/methanol: 95/5+1% NH4+).

MS (ES) m/e 342 (M+H)*
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b) 5-ethyl-2-(2-fluoro-4-[(1H-imidazol-4-ylmethyl)
amino Jphenoxy)phenol

BBr

OO,

N
H

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 4(4-ethyl-2-methoxyphenoxy)-3-fluoro-N-(1H-
imidazol-4-ylmethyl)aniline (300 mg, 0.87 mmol), the title
compound (101 mg, 35%) was prepared as a white solid, after
purification by preparative TLC and washing with diethyl
ether (dichloromethane/methanol: 95/5+1% NH4+).

MS (ES) m/e 328 (M+H)*

'"HNMR (MeOD) 8 (ppm): 7.62 (s, 1H), 6.97 (s, 1H), 6.79
(t, 1H, J=9.0 Hz), 6.71 (s, 1H), 6.51-6.50 (m, 3H), 6.42 (dd,
1H, J,=8.8 Hz, ],=3.8 Hz), 4.20 (s, 2H), 2.51 (q, 2H, J=7.6
Hz), 1.16 (t, 3H, J=7.6 Hz)

EXAMPLE 78

2-[(6-fluoropyridin-2-yl)oxy]-5-[3-(1H-1,2,4-triazol-
1-yD)propyl]phenol

a) 3-{4-[(6-fluoropyridin-2-yl)oxy]-3-
methoxyphenyl}prop-2-yn-1-ol

\O
Jﬁjo
U +
Br

N\ F
| F
/\OH

\O
(@) N. F
U
a

—_—
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According to the procedure of example 11 (a) except sub-
stituting  5-bromo-2-(2-methoxy-4-propylphenoxy )pyridine
by 2-(4-bromo-2-methoxyphenoxy)-6-fluoropyridine (0.98
mmol; 300 mg) and 3-butyn-1-ol by propargylic alcohol
(2.50 mmol; 150 plL), the title compound was obtained as a
yellow solid (71%, 191 mg) after purification on silica gel
(cyclohexane/ethyl acetate gradient).

MS (ES) m/e 274 (M+H)*

b) 3-{4-[(6-fluoropyridin-2-yl)oxy]-3-
methoxyphenyl }prop-2-yn-ol

\O
O N F
U
F
\O
0) N F
x

HO\/\/©/ U

According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene by 3-{4-[(6-fluoropyridin-2-yl)oxy]-3-
methoxyphenyl}prop-2-yn-1-ol (0.33 mmol; 90 mg) and
THF by absolute ethanol, the title compound (quantitative,
102 mg) was obtained as a yellow oil, and used without
further purification.

MS (ES) m/e 339 (M+H)*

¢) 2-[4-(3-chloropropyl)-2-methoxyphenoxy|-6-fluo-
ropyridine

\O
O N F
\ —
HO\/\/©/ U
\O
e} N F
=
Cl\/\/©/ U

To a solution of 3-{4-[(6-fluoropyridin-2-yl)oxy]-3-
methoxyphenyl}prop-2-yn-ol (0.37 mmol; 102 mg) in dry
dichloromethane (2 mL), under argon, cooled to —40° C., was
added triethylamine (0.41 mmol; 56 pl.) then methanesulfo-
nyl chloride (0.39 mmol; 30 pL.). The reaction mixture was
allowed to stir for 6 hr, with gradual warming to room tem-
perature. The reaction was hydrolysed with saturated NH,Cl,
extracted with ethyl acetate. Combined organic phases were
dried over Na,SO,, concentrated in vacuo. The title com-
pound (185 mg; 47%) was obtained as a light oil, after puri-
fication on preparative TLC (cyclohexane/ethyl acetate: 7/3).

MS (ES) m/e 296 (M+H)*
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d) 2-fluoro-6-{2-methoxy-4-[3-(1H-1,2,4-triazol-1-
yDpropyl|phenoxy }pyridine

\O
O N\ F 4
: o

)

\O
N\ O N\ F
QoY

To a solution of 2-[4-(3-chloropropyl)-2-methoxyphe-
noxy|-6-fluoropyridine (0.14 mmol) in a THF/DMF mixture
(340 ul/170 ul), under argon, was added Nal (0.14 mmol; 21
mg). The mixture was stirred 30 minutes at 50° C., before
addition of diisopropylethylamine (0.28 mmol, 36 mg) and
1,2,4-triazol (0.28 mmol; 19 mg). The reaction mixture was
allowed to stir overnight at 50° C. After concentration, the
reaction was hydrolysed with saturated NH,Cl (1 mL),
extracted with AcOEt (2*1 mL). Combined organic phases
were dried over Na,SO,, concentrated in vacuo. The title
compound (15 mg; 33%) was obtained as a yellow oil after
purification on preparative TLC (dichloromethane/methanol:
9/1).

MS (ES) m/e 329 (M+H)*

e) 2-[(6-fluoropyridin-2-yl)oxy]-5-[3-(1H-1,2,4-
triazol-1-yl) propyl|phenol

\O
New o} N\ oo
AT
OH
Nee. o NG
<\qu\/\/©/ U

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 2-fluoro-6-{2-methoxy-4-[3-(1H-1,2,4-triazol-
1-yl)propyl]phenoxy}pyridine (0.05 mmol; 15 mg), the
desired compound was prepared in 41% yield (6 mg) after
purification by preparative TLC (dichloromethane/methanol:
9/1).

MS (ES) m/e 315 (M+H*) '"H RMN (MeOD) 8 (ppm): 8.48
(s, 1H); 8.02 (s, 1H); 7.85 (q, 1H, J=8.1 Hz); 6.96 (d, 1H,
J=8.1 Hz); 6.79 (d, 1H, J=1.9 Hz); 6.73-6.69 (m, 2H); 6.66
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(dd, 1H, 1, =7.9 Hz, 1,=2.2 Hz); 4.23 (t, 2H, J=7.0 Hz); 2.59
(t, 2H, 1=7.6 Hz); 2.22 (qt, 2H, J=7.6 Hz).

EXAMPLE 79

N-methanesulfonyl-N-1-[4-(4-ethyl-2-hydroxyphe-
noxy)-3-fluorophenyl |propan-1,3-diamine

a) N'-[4-(2-Benzyloxy-4-ethylphenoxy)-3-fluo-
rophenyl]propan-1,3-diamine

OBn F
O
+
NH,
Br

O EtOH
—_—

N

o reflux, 2 d
e

OBn
O
jij\ /
(@]

NHzNH2°H20

EtOH

OBn F
O\@\
N/\/\NH
N 2

To 4-(2-benzyloxy-4-ethylphenoxy)-3-fluoroaniline (500
mg, 1.48 mmol) in 25 ml of ethanol was added 3-bromopro-
pylphthalimide (440 mg, 1.64 mmol). The mixture was
refluxed for 2 days. The reaction mixture was diluted with
ethylacetate and washed with water, saturated brine solution,
dried over anhydrous Na,SO, and concentrated. The crude
obtained was passed through a silica gel column using 15%
ethylacetate in petroleum ether as eluant. The LCMS of the
obtained mixture showed 53% mass of the coupled product.
This was taken in 25 ml of ethanol and added 7 ml of hydra-
zine hydrate and refluxed overnight. Ethanol was removed in
vacuo and added 20% KOH solution (20 ml) to the residue.
The aqueous fraction was then extracted with dichlormethane
and the combined dichloromethane fraction was dried over
anhydrous Na,SO, and concentrated. The crude product
obtained was purified by column chromatography using 5%
methanol in dichloromethane as eluant to obtain 110 mg

10

15

20

25

30

35

55

60

65

130
(18.8% after 2 steps) of the N'-[4-(2-Benzyloxy-4-ethylphe-
noxy)-3-fluorophenyl|propan-1,3-diamine.
LC-MS m/z 395.9 (M+H)*

b) N-Methanesulfonyl-N*-[4-(2-benzyloxy-4-eth-
ylphenoxy)-3-fluorophenyl]propan-1,3-diamine

MsCl, dem,
EtzN

N /\/\ NH
H 2
OBn F

0]
I
N/\/\N/S\\\
H HoY

To a solution of N*-[4-(2-Benzyloxy-4-ethylphenoxy)-3-
fluorophenyl]|propan-1,3-diamine (90 mg, 0.23 mmol) in 5
ml of dry dichloromethane and 0.08 ml (0.57 mmol) of tri-
ethylamine, cooled to 0° C., was added mesyl chloride (26
mg, 0.23 mmol) taken in 0.5 ml of dichloromethane dropwise.
The reaction was quenched after 5 minutes as the reaction was
complete on TLC. The reaction mixture was diluted with
water and the layers separated. The aqueous layer was
extracted with dichloromethane and the combined dichlo-
romethane fraction was washed with water, dried over anhy-
drous Na,SO, and concentrated. The crude residue obtained
was combined with the crude obtained from an earlier 20 mg
batch and column purified over silica gel using 2% methanol
in dichloromethane as eluant to get 90 mg, 68.3% of title
compound.

LC-MS m/z 473.2 (M+H)*

¢) N-methanesulfonyl-N*-[4-(4-ethyl-2-hydroxyphe-
noxy)-3-fluorophenyl|propan-1,3-diamine

OBn F
O
O PA/C, Hy
g MeOH
&
N/\/\N/ SN
H H 0
OH F
O,
I
S

N/\/\N/ \\\
H oY

According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy]benzene for N-Methanesulfonyl-N'-[4-(2-benzy-
loxy-4-ethylphenoxy)-3-fluorophenyl]|propan-1,3-diamine
(90 mg, 0.19 mmol) and tetrahydrofurane for methanol (15
mL), the title compound (50 mg, 68%) was obtained as a
brown liquid, after purification on silica gel (dichlo-
romethane/ethyl acetate: 8/2)
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"HNMR (CDCL,), 8 (ppm): 6.93 (t, J=8.9 Hz, 1H), 6.87 (s,
1H), 6.66-6.57 (m, 3H), 6.49 (d, J=8.1 Hz, 1H), 4.78 (bs, 1H),
3.3-3.28 (m, 4H), 2.98 (s, 3H), 2.57 (q. J=7.5 Hz, 2H), 1.92
(m, 2H), 1.21 (t, I=7.5 Hz, 3H)
LC-MS nvz 383 (M+H)*

EXAMPLE 80

N-acetyl-N*-[4-(4-ethyl-2-hydroxyphenoxy)-3-
fluoro phenyl|propan-1,3-diamine

a) N-acetyl-N"-[4-(2-Benzyloxy-4-ethylphenoxy)-3-
fluorophenyl|propan-1,3-diamine

OBn F
0)
AcyO, dem
PN
N NH,
H
OBn F
(0]
\©\ |

N NN N )J\
H H

To a solution of N'-[4-(2-Benzyloxy-4-ethylphenoxy)-3-
fluorophenyl]|propan-1,3-diamine (60 mg, 0.15 mmol) in 10
ml of dry dichloromethane, cooled to 0° C., was added acetic
anhydride (20 mg, 0.19 mmol) taken in 0.5 ml of dichlo-
romethane dropwise.

The reaction mixture was warmed to rt and stirred for 1 h
until reaction was complete on TLC. The reaction mixture
was diluted with water and the layers separated. The aqueous
layer was extracted with dichloromethane and the combined
dichloromethane fraction was dried over anhydrous Na,SO,
and concentrated. The crude residue obtained was column
purified over silica gel using 2% methanol in dichlo-
romethane as eluant to get 50 mg, 75.4% of title compound.

LC-MS mv/z 438.1 (M+H)*

b) N-acetyl-N*-[4-(4-ethyl-2-hydroxyphenoxy)-3-
fluorophenyl|propan-1,3-diamine
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According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for N-acetyl-N'-[4-(2-Benzyloxy-4-eth-
ylphenoxy)-3-fluorophenyl|propan-1,3-diamine (70 mg,
0.16 mmol) and tetrahydrofurane for methanol (15 mL), the
title compound (50 mg, 91%) was obtained as a brown liquid,
after purification on silica gel (dichloromethane/ethyl
acetate: 5/5)

'"HNMR (CDCl,), 8 (ppm): 6.93 (t, J=8.9 Hz, 1H), 6.86 (d,
J=1.6Hz, 1H), 6.64-6.58 (m, 2H), 6.46-6.42 (m, 1H), 6.36 (d,
J=8.8 Hz, 1H), 5.64 (bs, 2H), 3.42-3.37 (m, 2H),3.15 (, I=6.4
HZ,2H),2.57 (q, J=7.59 Hz, 2H), 2.06 (s, 3H), 1.80 (qt, J 6.48
Hz, 2H), 1.21 (t, I=7.58 Hz, 3H) LC-MS m/z 347.2 (M+H)*

EXAMPLE 81

5-Ethyl-2-[2-fluoro-4-(2-hydroxyethylamino)-phe-
noxy|phenol

a) 3-[4-(2-Benzyloxy-4-ethylphenoxy)-3-fluorophe-
nyl]oxazolidin-2-one

OBn E n-BuLi

o) Ethylene
O oxide,

Jk THE
N 0
I /\(j

o0y

A solution of [4-(2-Benzyloxy-4-ethylphenoxy)-3-fluo-
rophenyl]-carbamic acid-benzyl ester (500 mg, 1.06 mmol)
in 5 ml tetrahydrofuran under nitrogen atmosphere was
cooled to —78° C. To this added 2.8M n-butyl lithium (0.075
g, 1.16 mmol) dropwise and the stirring at —=78° C. for 1 h.
Condensed ethylene oxide (0.5 ml, 9.9 mmol) was then added
dropwise to the reaction mixture and warmed slowly to rt. The
reaction was stirred at rt overnight and then quenched with
saturated ammonium chloride solution. The aqueous phase
was extracted with dichloromethane and the combined
organic phase was dried over anhydrous Na,SO, and concen-
trated. The crude obtained was purified by column chroma-
tography on silica gel using 25% ethyl acetate in petroleum
ether as eluant to obtain 350 mg, 81% ofthe title compound as
a brown oil.

LC-MS m/z 407 (M+H)*



US 9,309,179 B2

133
b) N-[4-(2-Benzyloxy-4-ethylphenoxy)-3-fluorophe-
nyl]-2-aminoethanol

ou ﬁl

To a solution of 3-[4-(2-Benzyloxy-4-cthylphenoxy)-3-
fluorophenyl]oxazolidin-2-one (350 mg, 0.85 mmol) in 5 ml
of methanol was added barium hydroxide (245 mg, 1.28
mmol) taken in 5 ml of water. The reaction mixture was
warmed to 65° C. and stirred overnight (reaction was com-
plete on TLC). The reaction mixture concentrated in vacuo to
remove methanol, diluted with water and the aqueous layer
was extracted with ethyl acetate. The combined organic frac-
tion was washed with brine, dried over anhydrous Na,SO,
and concentrated to get 300 mg, 91.57% of'the title compound
as a brown oil, used as such in the next step.

LC-MS m/z 382.3 (M+H)"

Ba(OH)Z
MeOH Water

¢) 5-Ethyl-2-[2-fluoro-4-(2-hydroxyethylamino)-

phenoxy|phenol
OBn F
O
Pd/C, Hy
MeOH
OH
N/\/
H
OH F
O
OH
N/\/
H
According to the procedure of example 20 (b) except sub-

stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for N-[4-(2-Benzyloxy-4-ethylphenoxy)-
3-fluorophenyl]-2-aminoethanol (350 mg, 0.92 mmol) and
tetrahydrofurane for methanol (25 mL), the title compound
(210 mg; 78%) was obtained as a yellow solid, after purifi-
cation on silica gel (ethylacetate and petroleum ether: 5/5)

'"HNMR (CDCl,), 8 (ppm): 6.94 (t, 1=8.9 Hz, 1H), 6.86 (d,
J=1.2 Hz, 1H), 6.64-6.58 (m, 2H), 6.5 (dd, J=12.6 Hz, ]=2.6
Hz, 1H), 6.41 (dd, J=8.7 Hz, J=2.6 Hz, 1H), 3.87 (t,J=5.1 Hz,
2H), 3.28 (t, J=5.1 Hz, 2H), 2.57 (q, J=7.58 Hz, 2H), 1.21 (t,
J=7.58 Hz, 3H)

LC-MS m/z 292.3 (M+H)"

15

20

25

30

40

50

55

60

65

134
EXAMPLE 82

5-ethyl-2-[2-fluoro-4-(propylamino)phenoxy|phenol

a) 4-(4-ethyl-2-methoxyphenoxy)-3-fluoro-N-propy-
laniline

o Z(i
A

\O F
\/©/O\©\
g/\/

According to the procedure of example 66(a) except sub-
stituting nicotinaldehyde for propanaldehyde (28 ul, 0.45
mmol), the title compound was prepared as a colorless oil (20
mg; 18%), after purification by preparative TLC (cyclohex-
ane/ethyl acetate: 80/20).

MS (ES) m/e 304 (M+H)*

1- MeOH
2- NaBH4
_—

b)
5-ethyl-2-[2-fluoro-4-(propylamino)phenoxy|phenol

B oty
Fogeoty

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 4-(4-ethyl-2-methoxyphenoxy)-3-fluoro-N-pro-
pylaniline (20 mg, 0.066 mmol), the title compound (9.4 mg,
53%) was prepared as a white solid, after purification by
preparative TLC (cyclohexane/ethyl acetate: 80/20).

MS (ES) m/e 290 (M+H)*

'HINMR (CDCL) & (ppm): 7.28 (s, 1H), 6.93 (t, 11, ]=8.8
Hz), 6.89 (d, 1H, J=1.6 Hz), 6.70-6.56 (m, 3H), 3.10 (t, 2ML,

BB13
DCM
78° C.
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J=7.5 Hz), 2.60 (q. 2H, J=7.6 Hz); 1.72 (se, 2H, =7.3 Hz),
1.22 (t, 3H, J=7.6 Hz), 1.02 (t, 3H, J=7.4 Hz)

EXAMPLE 83

2-(4-amino-2-fluorophenoxy)-5-(2-pyridin-2-yl eth-
yDphenol

a) 4-bromo-1-(2-fluoro-4-nitrophenoxy)-2-methoxy-
benzene

o/ F
: F\©\
i / N
- NO,
~o F
Br NO

According to the procedure of example 21 (a3) except
substituting 4-Ethyl-2-methoxy phenol by 4-bromogualacol
(2.51 mmol; 510 mg) and 3-Fluoro 2-nitro pyridine by 3,4-
difluoronitrobenzene (2.76 mmol; 305 ul), the title com-
pound was prepared as a clear oil in quantitative yield (855
mg) and used without further purification.

b) 2-{[4-(2-fluoro-4-nitrophenoxy)-3-methoxyphe-
nyl]ethynyl }pyridine

ﬁ@

—N

e

NO,

S
N

—=N

According to the procedure of example 11 (a) except sub-
stituting  5-bromo-2-(2-methoxy-4-propylphenoxy )pyridine
by  4-bromo-1-(2-fluoro-4-nitrophenoxy)-2-methoxyben-
zene (0.29 mmol; 100 mg) and 3-butyn-1-0l by 2-ethynylpy-
ridine (0.73 mmol; 73 pL), the title compound was prepared
as a yellow solid (81%; mg) after purification on preparative
TLC (cyclohexane/ethyl acetate: 7/3).

MS (ES) m/e 365 (M+H)*
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¢) 3-fluoro-4-[2-methoxy-4-(2-pyridin-2-ylethyl)
phenoxy]aniline
\O F
(0]
4 NO,
l N
=N
\O
O
N,
= NH,
P

According to the procedure of example 20(b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene by 2-{[4-(2-fluoro-4-nitrophenoxy)-3-
methoxy phenyl]ethynyl}pyridine (0.23 mmol; 84 mg) and
THF by ethanol, the title compound was obtained as a clear oil
(68%, 53 mg) after purification on preparative TLC (cyclo-
hexane/ethyl acetate: 6/4).

MS (ES) m/e 339 (M+H)*

d) 2-(4-amino-2-fluorophenoxy)-5-(2-pyridin-2-
ylethyl)phenol

G
et

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 3-fluoro-4-[2-methoxy-4-(2-pyridin-2-ylethyl)
phenoxy/|aniline (0.16 mmol; 53 mg), the title compound was
prepared as a clear oil (45 mg; 15%) after purification by
preparative TLC  (dichloromethane/methanol/ammonia:
95/5/1).

MS (ES) m/e 325 (M+H)*
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'H RMN (MeOD) & (ppm): 8.46 (d, 11, J=4.5 Hz); 7.78
(dt, 11, 1,=7.7Hz, 1,=1 8 Hz); 7.31-7.28 (m, 2H); 6.79 (t, 11,
J=8.9Hz); 6.71 (s, 1H); 6.56 (dd, 1H, J,=12.7 Hz, 1,=2.6 Hz);
6.51 (s, 2H); 6.47 (ddd, 1H, J,=8.7 Hz, 1,=2.6 Hz, J,=1.2 Hz);
3.08-3.04 (m, 2H); 2.93-2.87 (m, 2H)

EXAMPLE 84
2-(2-aminopyridin-3yloxy)-5-ethyl-4-fluorophenol

a) 3-(4-bromo-5-fluoro-2-methoxyphenoxy)-2-nitro-

pyridine
OMe
F OH
| N . KOH
P Acetonitrile,
reflux,
N NO, Br 04.8%

F
OMe NO,
O
\(5\]
Br /
F

According to the procedure of example 21 (a3) except
substituting 4-ethyl-2-methoxyphenol by 4-bromo-5-fluoro-
2-methoxyphenol (1.5 g, 5.7 mmol), the title compound was
prepared in 95% yield (1.85 g) after purification on silica gel
(eluant ethyl acetate/pet ether: 1/9) as a pale yellow solid.

'"H NMR (CDCl,), 8 (ppm): 8.25 (dd, J=4.48 Hz, ]=1.28
Hz, 1H), 7.48 (dd, J—8.4 Hz, J=4.48 Hz, 1H), 7.28 (m, 1H),
7.18(d,J=6.28 Hz, 1H),7.01 (d, J=8.04 Hz, 1H), 3.76 (s, 3H),

LC-MS m/z 343.5 (M+H)*
b) 3-(5-fluoro-2-methoxy-4-vinylphenoxy)-2-nitro-
pyridine
OMe NO,
O
()
Br 7
F
A0 Pd(PPh3),,
| CsCO;,
—_—
O toluene,
reflux, 76%
OMe NO,
O x N
A F

10

15

25

30

35

40

45

65

138

According to the procedure of example 57 (b) except sub-
stituting  2-(4-bromo-5-fluoro-2-methoxyphenoxy)-6-fluo-
ropyridine by 3-(4-bromo-5-fluoro-2-methoxyphenoxy)-2-
nitropyridine (1.7 g, 4.9 mmol), the title compound was
obtained (1.1 g; 76%) after purification on silica gel (eluant
ethyl acetate/hexane: 15/85) as a pale yellow solid.

"HNMR (CDCly), 8 (ppm): 8.23 (dd, J=4.4 Hz, J=0.8 Hz,
1H), 7.47 (dd, J=8.4 Hz, J=4.8 Hz, 1H), 7.3 (dd, J=8.4 Hz,
J=0.8 Hz, 1H), 7.08 (d, J=6.8 Hz, 1H), 6.91 (d, J=10 Hz, 1H),
6.85(dd,J=17.6 Hz,J=11.2 Hz, 1H), 5.81 (d, I=17.6 Hz, 2H),
5.43 (d, J=11.2 Hz, 3H), 3.78 (s, 3H), LC-MS nv/z 290.9
(M+H)*

¢) 3-(4-Ethyl-5-fluoro-2-methoxy-phenoxy)-2-ami-

nopyridine
OMe NO,
O
SN pge
MeOH, 1t
€ >
\ s 80.5%
F
OMe NH,
O
\ N
P
F

According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene by 3-(5-fluoro-2-methoxy-4-vinylphe-
noxy)-2-nitropyridine (3.7 mmol, 1.1 g) and THF by metha-
nol, the title compound was prepared as a white solid (800
mg; 80.5%) and used without further purification.

'"HNMR (CDCly), 8§ (ppm): 7.82 (dd, J=4.8 Hz, J=1.2 Hz,
1H), 6.89 (dd, J=8 Hz, J=1.2 Hz, 1H), 6.8 (d, J=6.8 Hz, 1H),
6.67 (d,J=10Hz, 1H), 6.57-6.6.6 (m, 1H); 4.76 (bs, 2H, D20
exchangeable), 3.82 (s, 3H), 2.66 (q, J=7.6 Hz, 2H), 1.24 (t,
J=7.6 Hz, 3H) LC-MS m/z 263 (M+H)"

d
2-(2-Aminopyridin-3yloxy)-5-ethyl-4-fluorophenol

OMe NH,
(0]
X N BBr3, dem
—_—
20°C.,
P 86%
F
OH NH,
(0]
\ N
/
F
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According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 3-(4-Ethyl-5-fluoro-2-methoxy-phenoxy)-2-
aminopyridine (400 mg, 1.53 mmol), the title compound was
prepared in 86% yield (325 mg) as a white solid after washing
with hexane.

'HNMR (CDCL), 8 (ppm): 7.85 (dd, J=5.2 Hz, J=1.2 Hz,
1H), 6.98 (d, J=8 Hz, J=1.2 Hz, 1H), 6.89 (d, J=7.6 Hz, 1H),

6.58-6.64 (m, 2H), 4.67 (bs, 2H, D20 exchangeable), 2.62 (q, ,

J=7.6 Hz, 2H), 1.23 (t, I=7.6 Hz, 3H) LC-MS m/z 249.1
M+H)*

EXAMPLE 85

2-(4-acetyl-2-fluorophenoxy)-5-ethylphenylamino
acetate hydrochloride

a) tert-Butoxycarbonylamino-acetic acid 2-(4-acetyl-
2-fluoro-phenoxy)-5-ethyl-phenyl ester

ﬁf%

*v
Y

S5,

To a solution of 1-[4-(4-ethyl-2-hydroxyphenoxy)-3-fluo-
rophenyl]ethanone (0.37 mmol; 100 mg) in dry THF (2 mL)
cooled to 0° C. were added, N-Boc-glycine (0.37 mmol; 64
mg), benzotriazol-1-yloxytris(dimethylamino)phosphoni-
umhexafluoro phosphate (0.37 mmol; 190 mg) and triethy-
lamine (1.09 mmol; 153 pl). The reaction was stirred at 0° C.
for 3 hours and overnight at room temperature. The mixture
was concentrated, treated with saturated NH,Cl and extracted
with dichloromethane. Combined organic phases were
washed with water, dried over Na,SO, and concentrated in
vacuo. The title compound (91 mg; 58%) was obtained as
clear oil after purification on preparative TLC (cyclohexane/
ethyl acetate: 7/3).

MS (ES) m/e 454 (M+Na)*
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b) 2-(4-acetyl-2-fluorophenoxy)-5-ethylphenylami-
noacetate hydrochloride

(6] (0]

NH
O F
0
0 —_—
O

NH2 <HCI

ﬁf%

To a solution of tert-Butoxycarbonylamino-acetic acid
2-(4-acetyl-2-fluoro-phenoxy)-5-ethyl-phenyl ester (0.21
mmol; 91 mg) in dry dioxane (1 mL) cooled to 0° C., was
added HCl/dioxane 4M (0.84 mmol; 211 pl). The reaction
was stirred overnight at room temperature. A precipitate was
formed. The mixture was cooled to 0° C., filtered and the solid
was washed with diethylether. This white solid was dried in
vacuo to give the title compound (8%; 7 mg).

'H RMN (MeOD) 8 (ppm): 7.85 (dd, 1H, J,=11.5 Hz,
1,=2.0Hz), 7.78 (d, 1H, J=8.7 Hz); 7.23-7.20 (m, 2H); 7.06-
7.02 (m, 2H); 4.06 (s, 2H); 2.70 (q, 2H, J=7.6 Hz); 2.57 (s,
3H); 1.27 (t, 3H, J=7.6 Hz).

EXAMPLE 86

1-[4-(4-ethyl-2-hydroxyphenoxy)phenyl]-4-hydroxy
butan-1-one

a) 4-fluoro-N-methoxy-N-methylbenzamide

To a solution of N,O-dimethylhydroxylamine (1.51 mmol;
147 mg) in dry THF (3 mL), under argon, was added at —-78°
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C. nbutyllithium 2.5M (3.02 mmol; 1.21 mL). The mixture
was stirred minutes at =78° C., before addition of 4-fluo-
robenzoyl chloride (1.26 mmol; 150 pL.). The reaction was
stirred overnight at room temperature, then treated with satu-
rated NH,CI and extracted with ethyl acetate. Combined
organic layers were washed with water, dried over Na,SO,
and concentrated in vacuo, to give the title compound (66%;
173 mg) as a yellow oil used without further purification.

'"HRMN (CDCl5) 8 (ppm): 7.78 (m, 2H); 7.10(t, 2H, I=8.7
Hz); 3.56 (s, 3H); 3.38 (s, 3H).

b) 3-(1,3-dioxan-2-yl1)-1-(4-fluorophenyl)propan-1-
one

(0]
O/j
/\A
Mg O
B
F
O/j

O

To a solution of 4-fluoro-N-methoxy-N-methylbenzamide
(0.94 mmol; 173 mg) in anhydrous THF (2 mL), at -78° C.
under argon, was added a solution of (1,3-dioxan-2-ylethyl)
magnesium bromide, 0.5M in THF (1.04 mmol; 2.1 mL). The
reaction was stirred 16 hours at room temperature. The mix-
ture was cooled to -78° C. and (1,3-dioxan-2-ylethyl)mag-
nesium bromide, 0.5M in THF (2.00 mmol; 4 m[.) was added
again. The reaction was stirred overnight at room tempera-
ture. The mixture was treated with saturated NH,Cl and
extracted with ethyl acetate. The organic layer was washed
with water, dried over Na,SO,, and concentrated in vacuo.
The title compound was prepared in quantitative yield, used
without further purification.

MS (ES) m/e 239 (M+H)*

¢) 1-[4-(4-ethyl-2-methoxyphenoxy )phenyl]-3-(1,3-
dioxan-2-yl)-1-phenylpropan-1-one

OH

F
@]
e

10

25

30

35

55

60

o

5

142

-continued

O
O/j
O

e}

According to the procedure of example 21(a3) except sub-
stituting 3-Fluoro 2-nitro pyridine by 3-(1,3-dioxan-2-yl)-1-
(4-fluorophenyl)propan-1-one (0.94 mmol; 401 mg), the title
compound was obtained (42%, 149 mg) as a yellow oil after
purification on preparative TLC (cyclohexane/ethyl acetate:
8/2).

MS (ES) m/e 371 (M+H)*

d) 3-(1,3-dioxan-2-yl)-1-[4-(4-ethyl-2-hydroxyphe-
noxy )phenyl|propan-1-one and 4-[4-(4-ethyl-2-hy-
droxyphenoxy)phenyl]-4-oxobutanal

oL 0-
O ~

O

(6]
OH
\/©/O
\©\’(\/\O
(6]

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy)Pyridin-
3-amine for 1-[4-(4-ethyl-2-methoxyphenoxy)phenyl]-3-(1,
3-dioxan-2-yl)-1-phenylpropan-1-one (0.25 mmol; 91 mg),
the following compounds were obtained after purification by
preparative TL.C (cyclohexane/ethyl acetate: 7/3):

3-(1,3-dioxan-2-yl)-1-[4-(4-ethyl-2-hydroxyphenoxy)

phenyl]propan-1-one (11 mg; 13%) as a white solid

MS (ES) m/e 357 (M+H)*

'"HRMN (CDCl,) 8 (ppm): 7.95 (d, 2H, J=8.9 Hz); 7.00 (d,
2H,J=8.9 Hz); 6.91 (d, 1H,J=1.9 Hz); 6.87 (d, 1H, ]=8.2 Hz),
6.73 (dd, 1H, J,=8.2 Hz, J,=1.9 Hz); 5.46 (s1, 1H); 4.66 (t,
1H,J=4.9Hz); 4.09 (dd, 2H, J,=10.7Hz, ] ,=4.9 Hz); 3.76 (1d,
2H, J,=12.1 Hz, 1,=2.4 Hz), 3.05 (t, 2H, ]=7.2 Hz); 2.63 (q,
2H, J=7.6 Hz); 2.06-2.01 (m, 3H); 1.33 (d, 1H, J=13.4 Hz),
1.22 (t, 3H, J=7.6 Hz).

4-[4-(4-ethyl-2-hydroxyphenoxy)phenyl]-4-oxobutanal

(12.5 mg; 17%) as a clear oil.
MS (ES) m/e 299 (M+H")

OH
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e) 1-[4-(4-ethyl-2-hydroxyphenoxy)phenyl]-4-hy-
droxybutan-1-one

SO -
NegoUuN

To a suspension of NaBH, (0.052 mmol; 2 mg) in dry
methanol, under argon at -78° C., (0.5 mL) was added 4-[4-
(4-ethyl-2-hydroxyphenoxy)phenyl]-4-oxobutanal ~ (0.040
mmol; 12 mg). The reaction was stirred 5 hours with gradual
warming to -5° C., and treated with acetic acid. The mixture
was diluted with water and extracted with ethyl acetate. Com-
bined organic layers were dried over Na,SO, and concen-
trated in vacuo. The title compound was obtained as a clear oil
(7.6 mg; 63%) after purification on preparative TLC (cyclo-
hexane/ethyl acetate: 5/5).

MS (ES) m/e 301 (M+H™)

'"HRMN (CDCl,) 8 (ppm): 7.30 (d, 2H, J=8.5 Hz); 6.97 (d,
2H, J=8.6 Hz); 6.89 (d, 1H, 1.9 Hz); 6.80 (d, 1H, J=8.2 Hz),
6.68 (dd, 1H, J,=8.1 Hz, J,=2.0 Hz); 4.70 (t, 1H, J=6.3 Hz),
3.69 (se, 2H, J=5.8 Hz); 2.61 (q, 2H, J=7.6 Hz); 1.85 (q, 2H,
J—6.6 Hz); 1.68 (se, 2H, J=7.0 Hz); 1.23 (t, 3H, J=7.6 Hz).

EXAMPLE 87
5-Ethyl-4-fluoro-2-(2-fluoropyridin-3yloxy )phenol

a)
5-Ethyl-4-fluoro-2-(2-fluoropyridin-3yloxy )phenol

OH NH,

O HBF,,
Sy NaNO,

B ———
| AcOH, 0° C.

F

OH

To a stirred solution of 2-(2-aminopyridin-3yloxy)-5-
ethyl-4-fluorophenol (45 mg, 0.18 mmol) in glacial acetic
acid (2.5 ml) was added 0.36 ml of tetrafluoroboric acid (48%
in water). The reaction mixture was cooled to 0° C. and
sodium nitrite (18 mg, 0.27 mmol) was added at 0° C. and
stirred at 0° C. for 1.5 hours until reaction was complete on
TLC. The reaction mixture was quenched by adding ice and
sodium bicarbonate solution and stirred for 10 minutes before
extracting the aqueous solution with ethylacetate. The com-
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bined ethyl acetate fraction was washed with saturated
sodium bicarbonate solution, water, followed by brine, dried
over anhydrous sodium sulfate and concentrated in vacuo to
get the crude compound. The crude material was column
purified over silica gel using Petroleum ether/ethyl acetate 9:1
as eluant and then further purified by preparative HPLC using
0.1% TFA in water and acetonitrile as solvent system to get 8
mg (17.6%) of 5-Ethyl-4-fluoro-2-(2-fluoropyridin-3yloxy)
phenol as a white solid.

'HNMR (CDCly), § (ppm): 8.01-8.98 (m, 1H), 7.43-7.39
(m, 1H), 7.17-7.20 (m, 1H), 6.91 (d, J=7.2 Hz, 1H), 6.57 (d,
J=9.6 Hz, 1H), 5.35 (s, 1H, D20 exchangeable), 2.63 (q,
J=7.5 Hz, 2H), 1.25 (t, J=7.5 Hz, 3H)

LC-MS m/z 252 (M+H)

Alternatively the title compound can be synthesized from
3-(4-Ethyl-5-fluoro-2-methoxy-phenoxy)-2-aminopyridine
of step ¢) of example 84 according to following steps:

b) 3-(4-Ethyl-5-fluoro-2-methoxy-phenoxy)-2-fluo-
ropyridine

SN _ HBE,
NaNOZ, AcOH,
F

OMe OH
o Ny
F
F

To a stirred solution of 3-(4-Ethyl-5-fluoro-2-methoxy-
phenoxy)-2-aminopyridine (1.5 g, 5.7 mmol) in glacial acetic
acid (10 ml) was added 12 ml of tetrafluoroboric acid (48% in
water). The reaction mixture was cooled to 0° C. and sodium
nitrite (590 mg, 8.5 mmol) was added at 0° C. and stirred at 0°
C. for 45 minutes until reaction was complete on TLC. For-
mation of 2 compounds was observed on the TLC. The
colourless reaction mixture turned pale yellow and then to
deep yellow during this time. The reaction mixture was
quenched by adding ice and sodium bicarbonate solution and
the aqueous solution was extracted with ethyl acetate. The
combined ethyl acetate fraction was washed with water, fol-
lowed by brine, dried over anhydrous sodium sulfate and
concentrated in vacuo to get the crude compound. The crude
material was column purified over silica gel using pet ether/
ethyl acetate 9:1 as eluant to obtain the first fraction yielding
610 mg, 40.39% of the title compound 3-(4-Ethyl-5-fluoro-
2-methoxy-phenoxy)-2-fluoro pyridine as a colourless liquid.
The column was then eluted with 100% ethyl acetate to col-
lect the second fraction that gave 620 mg, 41.3% of the
3-(4-Ethyl-5-fluoro-2-methoxy-phenoxy)-pyridin-2-ol.
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3-(4-Ethyl-5-fluoro-2-methoxy-phenoxy)-2-fluoro-
pyridine

'HNMR (CDCl,), § (ppm): 7.90-7.89 (m, 1H),7.20 (t, I=8
Hz, 1H), 7.1-7.07 (m, 1H), 6.82 (d, J=6.96 Hz, 1H), 6.73 (d,
J=9.68 Hz, 1H), 3.8 (s, 3H), 2.67 (q, I=7.53 Hz, 2H), 1.25 (.,
J=7.58 Hz, 3H)

LC-MS m/z 266.2 (M+H)*

3-(4-Ethyl-5-fluoro-2-methoxy-phenoxy)-pyridin-2-
ol

'H NMR (CDCl,), & (ppm): 7.15 (d, ]=6.44 Hz, 1H),
6.82-6.78 (m, 2H), 6.72 (d, J=7.2 Hz, 1H), 6.17 (t, I=7.2 Hz,
1H), 3.81 (s, 3H), 2.67 (q, J=7.5 Hz, 2H), 1.27 (t, ]=7.5 Hz,
3H) LC-MS nvz 264.1 (M+H)*

<)
5-Ethyl-4-fluoro-2-(2-fluoropyridin-3yloxy )phenol
OMe F
O
N N BBr3, dem
—_—
-10°C.,
P 81.4%
F
OH
O
N
Z
F
According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-

3-amine by 3-(4-Ethyl-5-fluoro-2-methoxy-phenoxy)-2-
fluoro pyridine (610 mg, 2.3 mmol), the title compound was
prepared in 81% yield (470 mg) as a white solid after washing
with hexane.

EXAMPLE 88

N-Ethyl-4-(4-ethyl-2-hydroxy-phenoxy)-3-fluoro
benzene sulfonamide

a) 4-(2-Benzyloxy-4-ethyl-phenoxy)-N-ethyl-3-
fluoro-benzene sulfonamide

Cl

O0=—=S=—=0

O

i
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-continued
N
|
O0=8S=0
@] F
(0]

According to the procedure of example 70(a) except sub-
stituting N-Acetylethylenediamine for ethylamine. HCI ((8.4
mmol; 700 mg), the title compound (402 mg; 0.94 mmol;
25%) was obtained as a yellow oil, after purification on silica
gel (gradient cyclohexane/dichloromethane/ethyl acetate).

MS (ES) m/e 430 (M+H)*

b) N-Ethyl-4-(4-ethyl-2-hydroxy-phenoxy)-3-fluoro
benzene sulfonamide

/_
HN
O0=S=0
(6] F e
(0]
/_
i
O0=S=0
OH F
(0]

According to the procedure of example 20 (b) except sub-
stituting  4-ethyl-2-methoxy-1-[4-nitro-2-(trifluoromethyl)
phenoxy|benzene for 4-(2-Benzyloxy-4-ethyl-phenoxy)-N-
ethyl-3-fluoro-benzene sulfonamide (402 mg; 0.94 mmol)
and tetrahydrofurane for ethanol (4 mL), the title compound
(140 mg; 44%) was obtained as a clear oil, after purification
on preparative TLC (dichloromethane).

MS (ES) m/e 340 (M+H)*

'"H RMN (CDCl,) 8 (ppm): 7.63 (d, 1H, J=10.0 Hz); 7.53
(d, 1H, J=8.7 Hz); 6.95 (d, 1H, J=8.2 Hz); 6.92 (s, 1H); 6.87
(d, 1H, J=8.2 Hz); 6.74 (d, 1H, J=8.2 Hz); 6.03 (br, 1H); 5.01
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(t, 1H, J=5.9 Hz); 3.00 (qt, 2H, J=7.0 Hz); 2.62 (q, 2H, J=7.6
Hz); 1.23 (t, 3H, J=7.6 Hz); 1.10 (t, 31, ]=7.3 Hz).

EXAMPLE 89

5-[(3-fluoropyridin-4-yl)methyl]-2-[ (6-fluoro pyri-
din-2-yloxy|phenol

a) [4-(tert-Butyl-dimethyl-silanyloxy)-3-methoxy-
phenyl]-(3-fluoro-pyridin-4-yl)-methanol

(@] —Tl—
F (0]
AN
| + —_—
= O
N x
O/—Si—
|
(0]
HO
F
®
=
N

To a solution of 3-fluoropyridine (2.3 mmol; 220 mg),
under argon, in anhydrous THF (1 mL) cooled to -78° C., was
added nBuLi (2.3 mmol; 1 mL). The reaction was stirred 1 hr
at —78° C. then a solution of vanilline-OTBS (2.3 mmol; 600
mg) in THF (1 mL) was added. The reaction was allowed to
warm up to room temperature overnight. Hydrolysed by
NH,CI sat. (3 mL), the mixture was extracted with dichlo-
romethane (3 mL) and ethyl acetate (2*3 mL). Combined
organic phases were dried over MgSO,,, concentrated to yield
a light brown solid. Heating in diethyl ether, then filtering
afforded the title compound as a white solid (125 mg; 0.34
mmol; 15%) used without further purification.

MS (ES) m/e 364 (M+H)*

b)
4-[ (3-fluoropyridin-4-yl)methyl]-2-methoxyphenol
OH
~ AN X
N Si
= F o \
O
= | ™~
N
x F OH
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Pd/C (0.02 mmol; 40 mg) was added to a solution of
[4-(tert-Butyl-dimethyl-silanyloxy)-3-methoxy-phenyl]-(3-
fluoro-pyridin-4-yl)-methanol (0.19 mmol; 70 mg) in metha-
nol (2 mL) and H,SO, (0.5 mL). The mixture was flushed
twice with hydrogen, and the reaction was stirred overnight at
35° C. The mixture was filtered on celite, washed with metha-
nol. After concentration, water was added (3 mL) and K,CO,
until pH 8. The aqueous phase was extracted with ethyl
acetate (2*3 mL). Combined organic phases were dried over
MgSO,, concentrated to yield the title compound as a white
solid (32 mg; 0.14 mmol; 71%) used as such.

MS (ES) m/e 234 (M+H)*

¢) 2-fluoro-6-{4-[(3-fluoropyridin-4-yl)methyl]-2-
methoxyphenoxy }pyridine

7 ~
N —
X F OH
7 <
N

X F (o]
N

N

According to the procedure of example 21(a3) except sub-
stituting 4-Ethyl-2-methoxy phenol for 4-[(3-fluoropyridin-
4-yDmethyl]-2-methoxyphenol (60 mg; 0.26 mmol), the title
compound (85 mg; 100%) was prepared as a brown oil, used
without any purification.

MS (ES) m/e 329 (M+H)*

d) 5-[(3-fluoropyridin-4-yl)methyl]-2-[ (6-fluoropyri-
din-2-yl)oxy]phenol

O.
7 ~
BBI‘3
N THCL
X F O
Z N
. ;
OH
7 |
N
X F O
Z N
A

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 2-fluoro-6-{4-[(3-fluoropyridin-4-yl)methyl]-2-
methoxyphenoxy }pyridine (85 mg; 0.26 mmol), the title
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compound (23 mg; 28%) was prepared as a clear oil, after
purification by preparative TLC (dichloromethane/ethyl
acetate).

MS (ES) m/e 315 (M+H)*

'HRMN (CDCl,) 8 (ppm): 8.37 (s, 1H); 8.27 (d, 1H, ]=4.7
Hz); 7.76 (q, 1H, J=8.0 Hz); 7.12 (t, 1H, J=5.7 Hz); 7.06 (d,
1H, J=8.2 Hz), 6.83 (d, 1H, J=1.8 Hz); 6.79-6.75 (m, 2H);
6.62 (dd, 1H, J,=7.9 Hz, J,=2.1 Hz); 3.98 (s, 2H).

EXAMPLE 90

3-(4-Ethyl-5-fluoro-2-hydroxyphenoxy)-pyridin-2-ol

OMe OH
O
S N BBr3, dem
—_—
20°C,,
F 86%
F
OH OH
O X N
P
F
According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 3-(4-Ethyl-5-fluoro-2-methoxy-phenoxy)-pyri-
din-2-0l (50 mg, 0.19 mmol), the title compound (25 mg;

53%) was prepared as a white solid, after washing with hex-
ane twice and with diethylether MS (ES) m/e 315 (M+H)*
'"H NMR (CD,0D), 8 (ppm): 7.18 (d, I=6.5 Hz, 1H), 6.96
(d, 7.4 Hz, 1H), 6.81 (d,J=7.4 Hz, 1H), 6.74 (d, I=10.1 Hz,
1H), 6.32 (t, J=6.98 Hz, 1H), 2.6 (q, J=7.5 Hz, 2H), 1.2 (1,
J=7.5 Hz, 3H)
LC-MS m/z 250 (M+H)*

EXAMPLE 91

2-amino-N-[4-(4-ethyl-2-methoxyphenoxy)-3-fluo-
rophenyl|ethanesulfonamide

a) 2-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-ethane-

sulfonic acid [4-(4-ethyl-2-methoxy-phenoxy)-3-
fluoro-phenyl]-amide

O/ F
\/©/O\©\
NH,
O\\ //O [o)

S
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_
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-continued
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According to the procedure of example 42(a) except sub-
stituting 3-chloropropanesulfonyle chloride by 2-phtalimido
ethanesulfonyl chloride (0.46 mmol; 125 mg), the title com-
pound (77%; 147 mg) was obtained as a white gum after
purification on preparative TLC (cyclohexane/ethyl acetate:
6/4).

MS (ES) m/e 499 (M+H)*

b) 2-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-ethane-
sulfonic acid [4-(4-ethyl-2-hydroxy-phenoxy)-3-
fluoro-phenyl]-amide

o~ F
0
0 0
Y P
NNy
it
—_—

O
OH F
O
O\\S//O o)
g AN N

According to the procedure of example 1 (b) except sub-
stituting  6-chloro-2-(2-methoxy-4-propylphenoxy )pyridin-
3-amine for 2-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-ethane
sulfonic acid [4-(4-ethyl-2-methoxy-phenoxy)-3-fluoro-
phenyl]-amide (0.30 mmol; 147 mg), the desired compound
was prepared in 55% yield (79 mg) after purification by
preparative TL.C (cyclohexane/ethyl acetate: 7/3).

MS (ES) m/e 485 (M+H")

'"HRMN (CDCl5) 8 (Ppm): 7.86 (dd, 2H, J,=5.5 Hz, 1,=3.1
Hz); 7.75 (dd, 2H, J,=5.4 Hz, J,=3.0 Hz); 7.43 (s, 1H); 7.23
(dd, 1H,J,=11.5Hz, I,=2.4 Hz); 7.01 (d, 1H, J=8.8 Hz); 6.93
(t, 1H, J=8.6 Hz); 6.88 (d, 1H, J=1.77 Hz); 6.71 (d, 1H, J=8.2
Hz); 6.65 (dd, 1H, J,=8.3 Hz, J,=1.9 Hz); 5.82 (s1, 1H); 4.15
(t, 2H, J=6.3 Hz); 3.48 (t, 2H, J=6.2 Hz); 2.59 (q, 2H, J=7.6
Hz); 1.22 (t, 3H, J=7.6 Hz).

¢) 2-amino-N-[4-(4-ethyl-2-methoxyphenoxy)-3-
fluorophenyl]ethanesulfonamide

OH F
0
o 0
\/ P
NNy
it
_—

O
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W4
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According to the procedure of example 39 except substi-
tuting  2-{3-[4-(4-Ethyl-2-hydroxy-phenoxy)-3-fluoro-phe-
noxy]-propyl}-isoindole-1,3-dione by 2-(1,3-Dioxo-1,3-di-
hydro-isoindol-2-yl)-ethanesulfonic  acid [4-(4-ethyl-2-
hydroxy-phenoxy)-3-fluoro-phenyl]-amide (0.13 mmol; 64
mg), the title compound was obtained as a yellow 0il (20%, 10
mg) after purification on preparative TL.C (dichloromethane/
methanol/ammonia: 90/10/1).

MS (ES) m/e 355 (M+H)*

'H RMN (MeOD) 8 (ppm): 7.22 (dd, 1H, I, =12.3 Hz,
J,=2.5 Hz); 6.99 (d, 1H, J=8.8 Hz); 6.84-6.79 (m, 2H); 6.74
(d, 1H, J=8.2 Hz); 6.64 (dd, 1H, J, =8.2 Hz, 1,=1.9 Hz); 3.25
(t, 2H, J=6.7 Hz); 3.10 (t, 2H, J=6.5 Hz); 2.57 (q, 2H, J=7.6
Hz); 1.21 (t, 3H, J=7.6 Hz).

Fabl Inhibition:

The compounds of the present invention are useful inhibi-
tors of bacterial Fabl enzyme.

Compound inhibitory activity of Fabl enzyme is measured
in vitro by the IC50 determination using a fluorescent based
assay.

The protein Fabl from E. coli is prepared and purified using
standard methods for recombinant protein expression after
cloning of the gene in a prokaryotic expression vector.

The biochemical activity of the Fabl enzyme is assessed
using the following method.

The assay buffer “AB” contains 50 mM Hepes pH7.5, 100
uM Dithiothreitol, 0.006% Triton-X100. The following com-
ponents are added in a black polystyrene Costar plate up to a
final volume of 55 pL: 1.5 ul. DMSO, or inhibitor dissolved
in DMSO and 53.5 pL. of a Fabl/NADH/NAD+ mixture in
AB. After 60 min of pre-incubation at room temperature, the
reaction is started by addition of 5 ul. of Crotonoyl-CoA to a
final volume of 60 puL. This reaction mixture is then composed
ot 40 nM Fabl (produced in house from E. coli, C-terminal
6-His tagged), 20 uM NADH (Biochemika), 10 uM NAD+
(Biochemika), 50 uM Crotonoyl-CoA (Biochemika) and
compound at defined concentration. Fluorescence intensity
of NADH (1,,=360 nm, 1,, =520 nm) is measured immedi-
ately after Crotonoyl-CoA addition, and 2 hours later by a
Fluostar Optima (BMG). Enzyme activity is proportional to
the signal decrease from which inhibition percentages are
derived. For IC, determinations, the inhibitor is tested at 6 to
10 different concentrations, and the related inhibitions are
fitted to a classical langmuir equilibrium model using XLFIT
(IDBS).

In Vitro Inhibition of Recombinant . coli Fabl Enzyme by
Selected Compounds of Formula (I).

Examples IC50 (UM)
5 0.97

16 0.51

21 0.069

25B 0.57

27 0.47

28 0.85

29 0.15

37 0.41
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Examples ICs50 (UM)
48 1
50 0.3
55 0.092
57 1.1
64 0.13
7 0.33
84 0.1
85 0.11
87 0.031
Antibacterial Activity

The compounds of the present invention are useful anti-
bacterial agents having a selective spectrum of activity in
vitro against standard bacterial strains which are used to
screen for activity against pathogenic bacteria. Notably the
compounds of the present invention show activity against
Staphyloccus aureus including multiresistant strains and
Echerichia coli. The activity is presented as Minimum Inhibi-
tory Concentration (MIC) expressed in pg/ml.

Whole-cell antimicrobial activity was determined by broth
microdilution method in microtiterplates. The compound was
tested in serial 4-fold dilutions ranging from 0.06 to 64 mcg/
mL. Test organisms were selected from the following labo-
ratory strains: Staphylococcus aureus CIP 76.25, Staphylo-
coccus aureus BAA39 MDR, Staphylococcus aureus NEM
14157 PeniR, Staphylococcus aureus CIP 54.146, Escheri-
chia coli CIP 76.24. Bacteria were tested in Tryptic Soy (TS)
or Mueller Hinton (MH) broth using an inoculum of 10* to
10° UFC/mL incubated at 37° C. for 20 h.

The minimum inhibitory concentration (MIC) was deter-
mined as the lowest concentration of compound at which no
visible bacteria growth is observed (90% inhibition of absor-
bance of at 600 nM.)

Representative Examples of MIC (ug/ml)

Compound E. coli S. aureus S. aureus S. aureus
Example N° CIP76.24 CIP7625 BAA39YMDR NEMI14157
Triclosan 0.25 0.125
1 16 1 1 0.25
3 4 0.25 0.25 0.25
5 4 0.25 0.25 0.25
6 16 1 1 1
7 >16 2
16 4 0.25 0.25 0.25
21 0.25 0.25 0.25 0.25
27 4 0.25 0.25 0.25
25A 16 0.25
25B 4 0.062 0.062 0.062
29 1 0.062 0.062 0.062
32 16 4
34 1 0.25 0.25 0.25
35 1 0.25
37 4 0.062 0.25 0.25
38 4 0.062 0.25 1
39 16 1 1 1
47 16 0.25
48 4 0.062
52 16 1
55 1 0.25
57 4 0.25
62 4 0.25
64 1 0.25 0.062 0.062
65 1 0.25
66 16 0.25
67 16 0.25
70 16 0.25
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Compound E. coli S. aureus S. aureus S. aureus
Example N° CIP 76.24 CIP76.25 BAA39SMDR NEMI14157
71 4 <0.062 0.25 0.062
74 4 0.062 0.062 0.062
79 16 0.25 0.25 0.25
81 4 0.25
82 16 0.25
84 0.25 0.25 0.25 0.25
85 1 0.062
86 4 0.062 0.062 0.062
87 0.25 0.062 0.062 0.016

In Vitro Activities Against Resistant Stains of S.
aureus
MIC (ug/ml)
S. S. S. S. S.

S. aureus aureus aureus aureus aureus

aureus  USA300 1651 1652 2012 2018
MRSA* MRSA* LRSA* LRSA VISA  VISA*

Vancomycin 1 0.5 1 1 8 4
Example 21 0.12 0.5 0.12 0.5 0.12 0.25
Example 48 0.06 0.5 0.12 0.5 0.12 0.25

MRSA = Methicillin Resistant S. aureus; LRSA = Linezolid resistant S. aureus; VISA =
Vancomycin Resistant S. aureus;
In Vivo Antibacterial Activity of Compounds

An experimental model of infection by S. aureus was used
to assess the antibacterial activity of Fabl inhibitors.

Briefly in vivo studies were performed using 5-6-week-old
female BALB/c@Rj mice as follows Groups of six mice are
used for each condition.

The virulent strain of Staphylococcus aureus CIP 54.146 is
grown to exponential phase in Tryptic soy (TS) broth culture.
The bacterial culture is diluted to obtain a bacterial suspen-
sion of 1-10° UFC/ml. Then 200 ul of the suspension is
administered by intraperitoneal injection to each mouse, this
infecting dose has been determined to be the LD90 (Lethal
dose 90%). The inoculums count was determined by plating
10-fold dilutions of the suspension on TH agar plates imme-
diately after inoculation.

Compounds to be assessed are dissolved and diluted in an
aqueous solution containing 15% cyclodextrin and 200 pl of
the solution is injected sub cuteanously to each mice, just
after the infection.

For 48 hours post-infection, mice are monitored and sur-
vival recorded at 18 h and 24 h postinfection. The negative
control group receives the 15% cyclodextrin solution alone
and vancomycin at 10 mg/kg is used as the positive control.

All animal experiments were carried out in accordance
with institutional guidelines. Compound activity is measure
by its effect at a given dose on the percentage of surviving
animal.

As shown in FIGS. 1 and 2 results obtained with compound
derivative of the formula are able to protect mice against the
lethal effect of bacterial multiplication.

EXAMPLE OF PHARMACEUTICAL
COMPOSITION

An injectable preparation was prepared comprising 500
mg of a compound of example 87 and sufficient quantity of
aqueous sterile excipient for preparing 10 to 50 ml of inject-
able solution.
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Tablets have been prepared containing:
300 mg of compound of example 21
Sufficient quantity of exipient for a 1 g tablet
Detail of the excipient, starch, talc, magnesium stearate

We claim:

1. A method of treatment of microbial infection which
comprises administering to a patient in need thereof an effec-
tive amount of a hydroxyphenyl derivative of formula (1),
wherein the microbial infection is an infection by bacteria
carrying the Fabl enzyme;

@

7 o)

R2

Z,

R1 is phenyl

R1 being optionally substituted by 1 to 3 R identical or
different, R being selected from the group comprising H,
fluoro, C,-C4 alkyl, C,-C,fluoro-alkyl, C,-C; alkenyl,
C,-Cq alkynyl, COOR,, COR,, CONR_R,, OCOR,,
CN, OR,, NR_R,, CR,—NOR,, NR ,COOR,, OCON-
R_R,, NR,CONR,R_, SR, SO,R_, SO,NR,R?, and
NR_,C(S)NR,R,, all being possibly substituted by R/,

R2 is C,-C4 alkyl, C,-Cg alkenyl, C,-C; alkynyl,
C,-C fluoro-alkyl, C,-C, fluoro-alkenyl, OR , SR, all
being possibly substituted by 1 to 3 identical or different
R,

R,, R, and R, identical or different, are selected from the
group consisting of H, C,-Cy alkyl, C,-C; alkenyl,
C,-Cy alkynyl,

R' is selected from the group comprising C,-Cy alkyl,
CH,CO,R", CO,R", COR", CONR"R"™, OCOR", OR",
NRIIRIII, NRIICORIII, NRIICOORIII, OCONRIIRIII,
NR"CONR"R™, NR"SO,R™, SO,R", NR"SO,R",
halogen and CN, R" and R"", identical or different, are H
or C,-C, alkyl,

Y represents H,

71 and 73, identical or different, are halogen or H,

72 is fluoro,

or a pharmaceutically acceptable organic or mineral salt, as
well as the racemic derivatives and each unique not
racemic derivatives, in case the derivatives of formula (1)
have one or more chiral centers, both the cis (Z) and trans
(E) isomers, in cases the derivatives of formula (I) have
unsaturated carbon=carbon double bonds, and any
N-oxide form of the derivatives.

2. The method according to claim 1, wherein R1 is substi-
tuted by 1 to 3 substituents selected from the group compris-
ingF, COR,,OR,,NR R, alkynyl, SO,R,, SO,NR R,,NR -
COOR, and CR,—NOR,,.

3. A method of treatment of microbial infection which
comprises administering to a patient in need thereof an effec-
tive amount of a hydroxyphenyl derivative of formula (1),
wherein the microbial infection is an infection by bacteria
carrying the Fabl enzyme;
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1 \Rl
R2 7
Z 10
R1 is phenyl substituted by 1 to 3 R identical or different,
R being selected from the group comprising H, fluoro,
C,-Cq alkyl, C,-C, fluoro-alkyl, C,-C4 alkenyl, C,-Cq s

alkynyl, COOR_,, COR,, CONR _R,, OCOR,,CN, OR_,
NR_R,, CR,—NOR,, NR COOR,, OCONR R,, NR -
CONR,R_, SR, SO,R,, SO,NR_R, and NR,C(S)NR,,
R,
R2 is C,-Cg alkyl, C,-Cg alkenyl, C,-Cy alkynyl,
C,-C,fluoro-alkyl, C,-C fluoro-alkenyl, OR , or SR,

156

R,, R, and R, identical or different, are selected from the
group consisting of H, C,-C, alkyl, C,-C, alkenyl,
C,-Cy alkynyl;

Y represents H,

Z1 and 73 are both H,

72 is fluoro,

or a pharmaceutically acceptable organic or mineral salt, as
well as the racemic derivatives and each unique not
racemic derivatives, in case the derivatives of formula (1)
have one or more chiral centers, both the cis (Z) and trans
(E) isomers, in cases the derivatives of formula (I) have
unsaturated carbon=carbon double bonds, and any
N-oxide form of the derivatives.

4. The method of claim 1, wherein said microbial infection
is an infection by E. coli, S. aureus, M. tuberculosis, H. pylori
or Plasmodium falciparum.

5. The method of claim 3, wherein said microbial infection
is an infection by E. coli, S. aureus, M. tuberculosis, H. pylori
or Plasmodium falciparum.
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